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Another CB&l Crystallizer Serves Allied Chemical’s National Aniline Division 


CB&I crystallizer system 
produces high purity, 
highly uniform adipic 
acid crystals for use in 
synthetic fibers at the 
Hopewell, Va. plant of 
National Aniline Divi- 
sion. Is one of several 
CB6&I-built systems used 
by the company. 


Three-stage system produces high purity adipic acid crystals 


The chemical industry demands—and gets—uni- 
form, high purity adipic acid crystals from the 
Allied Chemical’s National Aniline Division plant 
at Hopewell, Virginia. 

Here, a CB&lI-built three-stage crystallization 
system twice re-dissolves the crystalline crop to 
remove impurities. Then the system’s third effect 
produces the final quality crystals required as raw 
material for the chemical industry. 

Fabricated of type 304L stainless steel to resist 


Chicago Bridge & Iron Company 


Atlanta + Birmingham Boston Chicago Cleveland Detroit Houston Kansas City (Mo.) 
New Orleans + New York + Philadelphia + Pittsburgh « Salt Lake City 


San Francisco + Seattle * South Pasadena « Tulsa 


Plants in Birmingham + Chicago + Salt Lake City + Greenville, Pa. * New Castle, Delaware 


SUBSIDIARIES: 


corrosion and to prevent iron contamination, the 
crystallizer system has been in continuous service 
for three years. 


Dependable, profitable performance such as this 
is one reason so many CB&I crystallizer-evaporator 
customers—become repeat customers for CB&I 
processing vessels, which include: Crystallizers « 
Evaporators « Flash Evaporators Condensers 
Heat Transfer Equipment « Digesters « Vaporizers 
«+ Vacuum Dryers « Boiler Feed Water Equipment 


Horton Steel Works Limited, Toronto; Chicago Bridge & Iron Company Ltd., Caracas; 
Chicago Bridge Limited, London; Chicago Bridge Construcoes Ltda., Rio de Janeiro 


REPRESENTATIVES AND LICENSEES: 


Australia, Cuba, England, France, Germany, Italy, Japan, Netherlands, Scotland 
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NOW FARMERS GET LIQUID FERTILIZER 
thanks to B.FGoodrich Koroseal pipe 


Bees Washington Farmers’ Co-oper- 
ative Association in Seattle decided 
to launch something new—big-scale 
distribution of chemical liquid ferti- 
lizers. One of their toughest problems 
was to get the basic ingredients, such 
as green phosphoric acid and traces of 
nitric and hydrochloric acid, from stor- 
age to mixing tanks, without corroding 
the piping. 

For a year the Farmers’ Association 
experimented. Ordinary metal pipe 
couldn’t take the internal corrosion and 
external weathering. Then the solution: 
B.F.Goodrich Rigid Koroseal poly- 
vinyl chloride pipe! 

Now, thanks to the remarkable cor- 


rosion resistance and unusually long- 
wearing qualities of Koroseal, the 
Association's liquid fertilizer stations 
are enjoying continuous trouble-free 
operation. 

Rigid Koroseal pipe has solved 
countless problems for a wide variety 
of industrial applications. Easy to in- 
stall, ic can be threaded, cut, welded, 
drilled. It has excellent insulation prop- 
erties, is unaffected by most alkalies 
and acids. It is completely inert in the 
presence of oil, alcohol and salt solu- 
tions. Koroseal will not support com- 
bustion and never needs to os painted. 

For information on how B. F.Good- 
tich Koroseal can make your opera- 


tions more efficient, fill in and mail 
the coupon below. B.E Goodrich Indus- 
trial Products Company, Marietta, Ohio. 


B. F. GOODRICH 
INDUSTRIAL PRODUCTS CO 
MARIETTA, OHIO 


B.F.Goodrich Industrial Products Co. 
Dept. CE-1, Marietta, Ohio 
Please send me tree booklets on: 


O Rigid Koroseal Pipe 
O Rigid Koroseal Sheet 


Zone State. 
Koroseal—T. M. Reg. U. 8. Pat. Of. 


B. E. Goodr ich Koroseal rigid vinyl iia 
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This mcdern Bird continuous, centrifugal 
method of separating solids from liquids is 
likely to do the job so much better, faster and 
cheaper than the filtering equipment you are 
now using that immediate replacement will 
pay off handsomely. 


Get the comparative figures (from pilot-scale 


run of the slurry et the Bird Research and > 


Development Center). See for yourself why 
this is one equipment improvement you need 


to make right now. 


MACHINE CONPANY 
South Walpole, Massachusetts 
Regional Offices: 


Atlanta 9, Georgia + Evanston, Illinois 
Wainut Creek, California 


SAVE EQUIPMENT 
no filter media, no vacuum or fil- 
trate pumps, no complex controls, 


SAVE SPACE 
smallest area per unit of proc- 


SAVE POWER 


correct combination of a: 


SAVE OPERATING COST 
runs without attention and with 
almost no supervision. 


SAVE MAINTENANCE COST | 
keeps running for years, with min- 
imum repoirs ond replacement, 


CONTINUOUS SOLID BOWL. 


‘CENTRIFUGAL SEPARATORS 
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Basic approach to petroleum technology 


For the past year CE has published a special 
contents page, “Petrochemicals & Petroleum 
Refining,” which listed each issue’s top edi- 
torial features in these fields. 

This feature has now accomplished the pur-. 
pose for which it was intended; it has done its 
job better and, frankly, sooner than we had 
hoped for. It is, therefore, being discontinued 
with this issue. 

“Petro & Pete,” as we sometimes called this 
page, was originated as a special service to 
CE’s new readers in the petroleum field, 
especially to those several thousand Petro- 
leum Processing subscribers who, when this 
McGraw-Hill publication was discontinued in 
late 1957, elected to receive CE for the re- 
mainder of their subscription credit period. 

We designed this page to demonstrate two 
things: 

eThe basic technology of petroleum re- 
fining and petrochemical production stems 
from precisely the same chemical engineering 
principles that are used by chemical engineers 
everywhere, regardless of function or in- 
dustry ; 

¢CE best serves the basic needs of engi- 
neers in the petroleum fields, as well as those 
throughout the chemical process industries, by 
remaining a “horizontal” publication dedicated 
to cross-communication of ideas between chem- 
ical engineers in all fields of the profession 
rather than to intra-communication among the 
relatively few specialists within a single field. 

We now have plenty of evidence that the 
vast majority of our subscribers understand 
and approve this publishing philosophy. That’s 
why we feel our special “petroleum” listing 
is no longer needed. 

We will, however, continue to devote as 
much attention as ever—in fact, somewhat 
more—to basic technology in the petroleum 
refining and petrochemical fields. 


Complete: Contents: Page 5 > 
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Here’s How You Benefit with 


GENERAL PLATE 
Clad Platinum-Group Metals 


Greatly Reduced Material Coats 
“Controlled Electrical and 
“Physical Properties. 
Corrosion Resistance 
n Pure Platinum-Group 
rr Subs ntial Savings in Weight 


PLATINUM-GROUP METALS FEW TYPICAL 


BASE METAL PLATINUM-CLAD 
COMBINATIONS 
AVAILABLE 


General Plate Clad Platinum-Group Metals offer users substantial he es 
dollar savings in their present applications, as well as opening up new 
possibilities for use where the high costs of solid platinum group metals 
are prohibitive. 
Present applications of platinum-clad metals include electrical contacts, 
slip rings, rupture discs, electrodes, anodes and cathodes, jewelry and 
laboratory ware. 
Platinum-clad metals are made without intermediate bonding agents or 
diffusion techniques, by General Plate’s exclusive PT bonding process*. 
This process has been successfully proven on more than 400 metal com- 
binations, including all of the platinum group metals — platinum, iridium, 
osmium, palladium, rhodium, ruthenium. 
General Plate Clad Platinum-Group Metals are available in sheet, wire, 
tubing, coil and gauze. 
Complete, modern equipment and laboratory facilities are available at 
General Plate Division. The research and development group, in conjunc- 
tion with competent field engineers strategically located throughout the 
country, is available to study and solve specific problems. 
Whatever your platinum needs, it will pay you to investigate General te 
Plate first. Write for Technical Data Bulletin PLA-5 which gives detailed TUBING 
information on clad platinum-group metals. 


General Plate Clad Metals METALS & CONTROLS] CORPORATION 
General Plate Division 601 Forest Street, Attleboro, Mass. 


*U.S. Patents 2,691,815 — 2,753,623 FIELD OFFICES: NEW YORK * CHICAGO ® DETROIT * INDIANAPOLIS * MILWAUKEE * PASADENA 
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Edited for the engineers who develop, design, build, operate, maintain and manage chemical operations of all 
types. More engineers subscribe to CE than to any other magazine in the field. Print order of this issue: 48,822. 
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Live “Bugs” Mean Death to Insects 

Better Adsorption Via HCI Treatment. . . . 
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Survey Shows Catalyst Widens Role 
New Kind of Pull Influences Maintenance 
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5 Newsworthy Chemicals and Raw Materials 
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High-Purity Aromatics From Coke-Oven Oil 110 
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J. G. Lowenstein 


*Free—For your files—Check your Reader Service postcard (p. 198) for an extra copy of this slurry-flow article with its new design equation. 
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Predict Rate of Mass Transfer 
James O. Osburn 
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Auger Bits Make Small Screw Feeders. . . . 
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OPERATION & MAINTENANCE 
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Flo WLINE CORP. 


World’ s largest Manufacturer of Stainless Welding 


NEW CASTLE, PENNSYLVANIA 


332, TULSA © 1045 45 AVE, Su, BANNUCK BLDG DENVER 
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let's take a 
second look 
at 
air compressor costs 


Let’s look at what Joy compressors have to offer 
in saving you money where it counts the most. 
Let’s assume that all compressors are competi- 
tively priced . . . and go on from there. 


eagle-eye the installation first . . . here’s where 
specifying Joy saves a bundle. Why? Because Joy 
stationary compressors are ‘‘Packaged”’ units. 
They’re shipped complete, ready to run without 
tedious, costly site assembly. Joy compressors 
need as little as one-half as much foundation. 
You can save up to $1000 on that 

item alone. 


plus savings in maintenance .. . 4// 

the wearing parts: the cylinder 

liners, cross head guides, valves, etc., 

are replaceable at your plant, by 

your men. This is a Joy exclusive. No 

specialists needed, no fancy tools required. Joy 

engineered these compressors to run for years 
on minimum maintenance. 


and on operation, we'll Iet the people who have 
used Joy compressors for years do our telling for 
us. Nope—no modesty . . . but the money they've 
saved in operating costs annually would sound un- 
believable coming from us. 


If you're frowning over the choice of your next com- 
pressors and what to do to save a needed buck 


Take a second look and get in touch with a Joy 


Engineer. He'll show you how Joy saves you money on 
air. Write Joy Manufacturing Company, Oliver Building, 
Pittsburgh 22, Pa. In Canada: Joy Manufacturing Company 
(Canada) Limited, Galt, Ontario. 


WRITE FOR FREE : 
BULLETIN 243-11 J OY 
. SAVES YOU MONEY ON AIR 


COMPRESSORS * FANS * DUST COLLECTORS 


wsw | 7165-243 
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Competitive Tests Prove H-25 Best 


One way to be sure you buy the very best in tractor- 
shovels is to conduct competitive tests in your own plant 
under your own conditions. Like Eastern States Farmers 
Exchange, you'll find that such tests help to cut through 
the confusion of conflicting claims. 


Eastern States Farmers Exchange, Inc. 
purchased four “PAYLOADER" units as a 
result of competitive tests conducted 
at their Cambridge, Mass. plant. In 
these tests, a Model H-25 “PAYLOADER" 
moved material at a rate of 90 cu. yds. 
per hour on a 150-ft. (one-way) haul 
distance — outproduced the other trac- 
tor-shovels in the test. 


This fertilizer manufacturer serves 
Pennsylvania, Maryland and the New 
England States . . . has four plants 
and a fifth under construction. 


THE FRANK G. HOUGH CO. 
754 Sunnyside Ave., Libertyville, Ill. 


Send data on new H-25 ‘'PAYLOADER" 


Name 


Title 


Company 


Street 


City 


State 


1-A-1 


8 


More For Your Money 

There are many reasons why the Model H-25 will dig, 
carry and deliver more yardage or tonnage with lower op- 
erating and maintenance costs than anything in its class. It 
has more breakout force, 4,500 lbs.; equal or greater carrying 
capacity, 2,500 Ibs.; the shortest turning radius, 72 inches; 
power-shift transmission with two speeds forward and reverse; 
power-steer; exclusive power-transfer differential. 


An Ounce of Prevention 

The H-25 has been engineered to provide extraordinary 
protection against dust and dirt damage: triple air cleaner 
—precleaner and two oil-bath air cleaners; cartridge-type 
oil filter on all three oil systems; sealed, self-adjusting service 
brakes; parking brake enclosed in transmission; special grease 
and oil seals on all vital points. 

Why not find out what a Model H-25 can do on your 
work? Ask your Hough Distributor for a demonstration, 
and ask about Hough Purchase and Lease Plans too. 


THE FRANK G. HOUGH CO. (7a. 
LIBERTYVILLE, ILLINOIS | i 
SUBSIDIARY -— INTERNATIONAL HARVESTER COMPANY 
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Put waste heat work 


with a LINK-BELT Roto-Louvre cooler 


HEAT RECOVERY 
Roto Louvre FAN TO KILN 
with 


super heat recovery 


AIR AT AMBIENT 


HEAT RECOVERY 


FAN TO KILN 


Roto- Louvre 
with 
heat recovery 


: AIR AT AMBIENT 
| COOLED PRODUCT 


LINK-BELT design salvages as much as 
60% of heat for use in processing 


W HERE heat from cooling can be profitably used in A Link-Belt cooler specialist will be glad to esti- 
other processes . . . make the most of it with mate the heat conservation you can expect with Roto- 
Link-Belt Roto-Louvre. The Roto-Louvre absorbs Louvre. Contact him through your nearest Link-Belt 
more heat from material being cooled than other district office. 
types of coolers for a given capacity. 
Roto-Louvre coolers are available with two types 
of recirculation arrangements, depending on desired 
extent of heat recovery. For maximum savings, cool- 
ers with super heat recovery permit a second passage 


of air over the material. _ 
3 COOLERS * DRYERS * ROASTERS 
Roto-Louvre’s operating efficiency is also excep- 
LINK-BELT COMPANY: Executive Offices, Prudential Plaza, Chicago 


tional. Material tumbles over itself in a gentle, rolling 1. To Serve Industry There Are Link-Bele Plants and_ Sales Oftices 

in All Principal Cities. Export Office, New Yor ; Australia, 
action. This not only results in uniform cooling, but also Macciceellle Cidaurte Brazil, Sao Paulo; Canada, Scarboro 
eliminates product breakage and abrasion of louvres. 
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It’s a good feeling to see 


your STAINLESS 


PATTERNS AND ALLOYS TO SATISFY MOST INDUSTRIAL NEEDS 


For solid reasons, men who ask for the best in Stainless Steel Valves have 

full confidence when they see the Jenkins Diamond. For almost a century this 
mark has appeared only on valves made to peak standards of quality 

in design .. . in castings . . . in machining. JENKINS standards, enforced by the 
most rigid inspection and testing in the valve industry. 

Valves of corrosion resistant stainless steels have been made to those high 
standards by Jenkins for a quarter of a century. And today, the line of 
Jenkins Stainless Steel valves includes types and alloys to fully satisfy 

most service requirements. 

They are available through the same leading distributors everywhere 

who sell Jenkins Valves of Bronze, Iron and Cast Steel. 


JENKINS VALVES <@® 
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this trusted mark 


STEEL VALVES 


JENKINS BROS., 100 Park Avenue, New York 17, N. Y. 


Send the new 
stainless steel 
valve catalog 


NAME & TITLE 


COMPANY 
Have a represent- 
ative callonme ADDRESS 
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The Quaker 


the big ident? dour na « use for 


levulinic acid. Basically, all you’ need to do is to prepare 
“succinet st tement your: idea. for signiticant 


IN CASH PRIZES FOP. YOUR “BIG IDEA” 
ON QO LEVULINIC ACID 


And look at these prizes! 
FIRST PRIZE ....... $5,000 
SECOND PRIZE .....$2,500 
THIRD PRIZE ....... $1,000 


FOURTH PRIZE ...... $500 
100 PRIZES OF $10 EACH 


START NOW-—TIME IS SHORT 


The “Big Idea’’ Contest ends March 1, 1959, so 
the sooner you start the old think works humming, 
the more likely you are to come up with a winning 
“big idea” for levulinic acid. 


FOR A COPY OF OUR NEW BULLETIN 
301-A, WRITE: 


The Quaker Qalts (mpany 


CHEMICALS DIVISION 
Chicago 54, Illinois 
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RULES FOR “BIG IDEA” CONTEST 


1 FIRST PRIZE $5,000 SECOND PRIZE $2,500 
THIRD PRIZE $1,000 FOURTH PRIZE $500 
100 PRIZES $10 


Prizes will be awarded to the entrants submitting the 
best statements explaining a significant new potential 
commercial use for levulinic acid. The statements will be 
judged on the basis of originality, economics, practica- 
bility, uniqueness, clarity and aptness of thought and 
expression. 


All entries must be postmarked on or before March 
1, 1959, and received before March 7, 1959. 


Entries shall be in English, shall not exceed 500 words, 
and shall be legibly typewritten, double spaced, on one 
side only of white paper approximately 814” x LI” in 
dimension. 

Entries must be the original work of the entrant which 
the entrant wishes and has authority to disclose to others. 
Do not disclose your empioyer’s secrets or any other 
confidential information. If your employer has any rights 
with respect to your scientific ideas, obtain his consent 
by having him sign the entry blank in place provided. 


Decisions of the judges are final. In case of ties, dupli- 
cate prizes will be awarded. 


Winners will be notified by mail and a list of winners 
will be on file at the offices of The Quaker Oats Com- 
pany. 

This contest is void where taxed, prohibited or otherwise 
restricted by law, and is subject to all Federal, state and 
local regulations. Otherwise, the contest is open to all 
persons except the contest judges and employees (and 
their families) of The Quaker Oats aed and its 
advertising agencies. 


The Quaker Oats Company shall have the aonnasieaiee 
free right to use in any manner all entries and the ideas 
expressed therein, and shall have the free right to use the 
winners’ names, entries and: pictures in advertising and 
publicity relating to the contest. However, this shall not 
be deemed to be a grant of a license under any patent 
issued upon an application made prior to 12/31 /59. 


Big Idea Contest 
The P.O. Box 999 « Evanston, Illinois 


Quaker Oats 


My “Big Idea” for QO Levulinic Acid is attached. 
Please enter me in the “Big Idea’ $10,000 contest. 


Address 


CHEMICALS City 


Employer’s Consent to Entry 
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Twin Coach Aircraft Division controls this metal bonding auto- 
clave entirely automatically. Quick Opening Doors speed 
operation. 


q Hercules Powder uses an acid resistant, forced circulation 
evaporator to concentrate highly corrosive protein solution. 


Fish Products utilizes two evaporators to recover vitamins 
and protein solids from fish oil waste. 
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National Distillers produces livestock and poultry feed from 
distillery grain residue by continuous drying with Buflovak 
_ double-drum dryers. 


Buflovak engineering pays off 
for progressive processors 


Buflovak research solves 
the toughest 
processing problems 


Buflovak has the best equipped laboratory for 
analyzing problems in drying, evaporation, ex- 
traction, solvent recovery crystallization and food 
engineering. Products can be tested by the beaker- 
ful or run in carload lots on a full production 
schedule. Over 7,000 tests have proven for hun- 
dreds of companies that product research is the 
sure way to profits. 


Skilled engineering provides 
the right equipment for the job 


Because the line is complete, Buflovak engineers 
can impartially recommend the right equipment 
to meet specific job requirements... basing their 
selection on known specifications, or on the results 


Shell Chemical gets dependable glycerine concentration using 
less power with combination forced and vertical concentration 
evaporators. 


of special research. Whenever custom units are 
needed, Buflovak has the design know-how and 
production facilities to follow through. 


Industry's most modern units 
upgrade products, 
improve operations 


Dryers, evaporators, flakers, autoclaves, kettles 
. all the units in Buflovak line incorporate 

advanced design features developed by extensive 

product research. On sched- 

ule delivery . . . superior per- 

formance . . . low operating 

costs . . . and capable, avail- 

able service are all part of the 

Buflovak program to build 

customer profit. 


Send for Catalog 380: 
“Buflovak Processing Equipment” 


BLAW-KNOX COMPANY 


Buflovak Equipment Division 
1551 Fillmore Avenue, Buffalo 11, N.Y. 
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GATE VALVES 


DARLING 


FEATURING: 


unmatched advantages 
of DARLING fully revolving 
double disc parallel seat 
gate valve principle! 


There’s new economy to be gained in 
the handling of “problem” fluids and 
gases with Darling aluminum alloy gate 
valves ... now available in 4” through 
24” sizes. We have data on initial and 
long-range costs and performance that 
will interest you. Write for facts. 


DARLING 


(OARLING) DARLING VALVE & MANUFACTURING CO. 


Williamsport 3, Pa. 
VALVES 
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FED WIRE SHEET STRIP 


ANNOUNCING 
the INewesi Source | | 
-and Strip in the Industry 
raf 
/ 


a 
etely New Stainless Mill. 
dative on Qual ity Stainless Sheet an 
get the & L can now offer stainless sheet and ae heels 
t from the most a extremely close tolerance inventory 
want ‘in the industry. J & L's new ibte scheduli nd adequate inventory 
source wn e in ry f By efficient, flexi es here 
nd ult of years o el buyers everyw 
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Cutting Coils into Specified lengths 


“CHICAGO 
4010 West Madison Street 
Chicago 24, Illinois 


EASTERN 
Commerce Building 
Raymond Boulevard 

Newark 2, New Jersey 


Los ANGELES 


GLOVELAND, 


The B. F. Keith Building 
1621 Euclid 
Cleveland 15, Ohio 
HOUSTON 
~Adams Petroleum Center 
6910 Fannin 
Houston 25, Texas’ 


ntal National Group Building 
2975 Wilshire Boulevard — 


“Los 5; California». 


and STRIP. REVISION 


DETROIT 
-12301 Hubbell Avenue 
Detroit 27, Michigan, 


INDIANAPOLIS 
2301 South Holt Road 
Indianapolis 41, Andiane 


Box 4606, Detroit 34 


LITH USA 
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Limilorque 


Trouble-Free 


Motorized Valve Operation 


Why not be modern and thrifty too—follow the example of 
hundreds of plants of all types. Convert your present hand- 
operated valves to LimiTorque “push-button control”—save 
time, labor and money. 

In most instances, LimiTorque conversion requires only 
minor changes to the valve. Your LimiTorque Valve Oper- 
ators can be furnished as a completely packaged unit includ- 
ing electrical controls and push button. Simply wire the power 
leads to your source of electricity. 

With LimiTorque, one finger does the work of many hands, 
by permitting key personnel to operate, and know the exact 


position of each valve from a centrally located control panel. : sige MH LimiTorque controls can be 
In addition, LimiTorque protects seats, discs and stems he | field-mounted on existing 
valves of all types... con- 


from damage, by automatically shutting-off power source 
should an obstruction interfere with valve closing. i : EEE turer or nearest LimiTorque 
LimiTorque-operated valves are always seated tightly be- sales-engineering office. 

cause the valve disc seating thrust is accurately maintained L Send for Catalog 1-550, 
in each closing-cycle, through a micrometer-adjusted torque 


limiting mechanism. requesting @ copy. 
THERE IS NO SUBSTITUTE FOR wm 
lini org GEAR CORPORATION 
ERIE AVE. & G STREET, PHILADELPHIA 34, PENNA. 
Offices in all Principal Cities 


INDUSTRIAL GEARS & SPEED REDUCERS: LIMITORQUE VALVE CONTROLS: FLUID AGITATORS>« FLEXIBLE COUPLINGS 
Limitorque Corporation « Philadeiphia 
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Dyna-V is entirely new. In every detail, Dyna-V 
has been engineered to take advantage of today’s 
great improvements in belt materials and metal 
alloys—resulting in V-belt drives that are sen- 
sationally compact. 

Dyna-V is capable of handling up to three times 
as much horsepower in a given space. Dyna-V 
opens vast new possibilities for better, more eco- 
nomical machine design. And, in most instances 
Dyna-V costs less! 

An entirely new high in strength and horse- 
power capability is packed into Dyna-V Belts. 
Cross section dimensions are substantially re- 
duced—top width is much narrower. Dyna-V 
Sheaves are designed for these belts. Narrower 
grooves reduce face width—and weight. Costs are 
lowered. Smaller diameter sheaves and shorter 
center distances multiply savings. 

Increased sheave strength for increased capacity 
is obtained through changes in design that utilize 
the full benefit of modern improvements in alloy 
metals. Dodge is noted for the superiority of its 
semisteel castings, to which now have been added 
ductile iron castings produced with the most mod- 
ern electric furnace facilities. 

Dyna-V Sheaves are equipped with Taper-Lock 
Bushings. The superiority of this mounting, pat- 
ented by Dodge, is widely recognized. Taper- 


Lock’s holding power is terriffic, yet it is “easy 
on, easy off.” And Taper-Lock Bushings provide 
the additional advantage of interchangeability. 

The benefits of Dyna-V go beyond compactness 
and initial low cost. Smaller sheaves reduce shaft 
overhang—increase bearing life. The dimensional 
stability of Dyna-V Belts (which are heat resistant, 
oil resistant, static conducting) solves the problem 
of belt matching. Every belt carries its full share | 
of the load. The crowned top of Dyna-V Belts is a 
new concept in belt design. Combined with proved 
concave sidewall construction, it insures perfectly 
even load distribution between belt and sheave. 

A complete bulletin on Dyna-V, including drive 
selection tables, will soon be ready. If you want 
one of the first copies, write us at once. Or see your 
local Dodge Distributor. 


DODGE MANUFACTURING CORPORATION 
200 Union Street, Mishawaka, Indiana 


| 
| 
| 
| 
January 12, 1959— 
qe 
i 


Dyna-V Drives for capacities up to 50 
horsepower are now available from stock, 
using the new belt cross section, “3V,” and 
Dyna-V Taper-Lock Sheaves to match. 
Dyna-V Drives for capacities up to 200 
horsepower, using “SV” belts and sheaves 
will be available from stock in March. 
Larger sizes up to 1500 hp, with “8V” belts 
and sheaves, can be furnished on order. 


COMPARISON, ILLUSTRATED ABOVE — 3 HP, 1750 RPM, 2.41 TO 1 RATIO 


7 
BELTS SHEAVES CENTER WEIGHT COsT 


o.D. i DIS- HP 
Driver Driven Width TANCE (LBS.) Per hp | Per Drive 


Number Size 


TAPER-LOCK DRIVE . A 2% 12.3 24.7 $5.91 | $27.38 


DYNA-V 


% SAVING 19% | 10% | 56% | 12% 27% | 23.8% | 17.8% 


Savings vary with 
different sized drives 


CALL THE TRANSMISSIONEER — your local Dodge Distributor. Factory trained by Dodge, he can give you valuable help 
on new, cost-saving methods. Look in the white pages of your telephone directory for **Dodge Transmissioneer.” 
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Designed to provide up to 96% efficiency, 


General Electric semiconductor 


power rectifier systems offer 


reliable, economical power conversion 


for the electrochemical industry 


weeterre 


gear equi handles normal switching functions and regulators compensate for system regulation and a-c supply 
provides dependable a-c short-circuit protection. variations to provide d-c control at desired voltage levels. 


SYSTEM COORDINATED General Electric metal-clad switch- | 2 | LIQUID IMMERSED (I.) or dry-type (r.) keine voltage 


SYSTEM INTEGRATED BUSWAY—an interleaved 3-phase de- 
sign completes connection to rectifier. Busway provides 
greater flexibility . . . reduced installation costs. 


current to direct current for process requirements. D-c current 
transformers, mounted on d-c buses, measure output. 


| COMPACT, EFFICIENT rectifier sections convert alternating 


Rana 
{ 
7 
2 4 
“&§ Typ General Electric Rectification System: _ 
el 
xt. 
| ies | 


In the last few years, General Electric has supplied semi- 
conductor power rectifier systems for over 85 electro- 
chemical installations. Users report that these systems— 
designed to provide over 90% efficiency above 15 volts 
d-c, and from 94 to 96% efficiency above 60 volts d-c— 
have increased system reliability and reduced installa- 
tion and operating costs. 


Coordinated System Components Provide Peak Per- 
formance, Longer Life—Because each electrochemical 
facility requires special d-c voltages for its particular proc- 

, ess needs, power rectifier systems should be tailored to 
each installation for maximum reliability and economy. 
For this reason, General Electric manufactures all major 
power rectifier system components—including air-cooled 
and water-cooled, germanium and silicon rectifiers—and 
is fully equipped to provide installation and service as- 
sistance on all components. 


G-E Semiconductor Power Conversion Systems Find 
Wide Application—Due to their greater efficiency and 
economy, General Electric rectifier systems have enjoyed 
widespread acceptance as d-c power sources in hydrogen, 


G-E RECTIFIER TRANSFORMER gives proper 
ratio of a-c primary to desired conversion 
voltage . . . can be located out-of-doors. 


| MASTER DUPLEX CONTROL PANEL provides 
centralized instrumentation and control of 
complete G-E power conversion system. 


chlorine and fluorine plants; copper refining, aluminum 
reduction, tin-plating, chrome-plating and aluminum an- 
odizing processes; and for powering d-c motors. New 
uses for these versatile dependable power conversion 
systems are continually being developed. 


For Complete Information on General Electric system- 
engineered and performance-proven semiconductor power 
rectifier systems, contact your nearby General Electric Ap- 
paratus Sales Office. Your G-E sales representative can 
help specify semiconductor power rectifier equipment 
specifically tailored to your process needs. 


Write G-E Co., Section 686-1, Schenectady 5, New York, 
for These Free Bulletins: GEA-6684, Semiconductor Rec- 
tifier Power Conversion Systems for Electrolytic Processes ; 


GEA-6375A, Semiconductor Power Rectifiers. 


Engineered Electrical Systems 
for the Electrochemical Industry 


GENERAL @@ ELECTRIC 


General Electric Offers Both 


Air and Water-cooled Rectifiers 


G-E AIR COOLED semiconductor power rectifiers are recommended 
for systems where d-c voltages exceed 400 volts. Trays contain several 
series rectifier cell assemblies, fuse, fuse monitor and indicating lights. 


DIRECT WATER-COOLED G-E rectifier units are used in systems where 


d-c voltages do not exceed 400-v. Internally mounted air-cooled trans- 
formers (above) are sometimes used in smaller systems. 
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Dye Storage STAINLESS STEEL 


assures pure colors, uniform quality 


Shown above is part of a battery of color storage tanks 
recently installed by The Chillicothe Paper Company 
at its paper mill in Chillicothe, Ohio. Fabricated from 
Republic ENDURO® Stainless Steel, the tanks are in- 
dicative of Chilpaco’s widespread use of modern stain- 
less steel equipment in producing a wide variety of 
quality paper products. 


Why stainless steel? Because no other commercial 
construction material offers the combination of chemi- 
cal and physical properties so essential to the mechanical 
and chemical stages of processing. 


The use of stainless steel for color storage tanks 
assures pure colors and uniform quality. Stainless is 
inert to most chemicals and chemical compounds. 
It is non-contaminating. It provides maximum 
resistance to corrosion. Danger of stock loss due to 
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inclusion of the oxides of corrosion or other 
contaminating matter is eliminated. 


Equipment fabricated from Republic ENDURO Stain- 
less Steel starts paying off the moment it is placed in 
operation. It produces immediate savings in main- 
tenance and cleaning costs. Produces long-range 
savings in extended equipment life. 


You can be enjoying the advantages of faster produc- 
tion, elimination of spoilage, reduced maintenance, 
lower costs, and higher product quality now. Your 
equipment supplier has all the facts on ENDURO Stain- 
less Steel. Contact him, or send us the coupon. 


This example of the advantages of stainless steel is 
brought to you by Republic Steel in behalf of the stainless 
steel equipment manufacturers and the Republic Stain- 
less Steel distributors—your local steel service centers. 
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ASSURE CONTINUOUS PRODUCTION by protecting your electrical wiring 
systems with Republic ELECTRUNITE "Dekoron®-Coated” Electrical Metallic 
Tubing. This is the electrical raceway that shugs off corrosion. A poly- 
ethylene coating encases strong, lightweight ELECTRUNITE E.M.T. in an 
end-to-end armor that is impervious to fumes and moisture. Corrosion- 
protected, moisture-tight joints are made by wrapping threadless con- 
nectors and couplings with plastic or vinyl-backed electrical tape. Also 
available in hot galvanized rigid steel conduit. Send for free booklet 
containing complete facts. 


HERE [S ASSURANCE OF LOW-COST STACKING of steel drums. 't is 
Republic's new Portable Drum Rack. These steel cradles each support 
two loaded 55-gallon drums. Pairs of drums can be stacked to any 
practical height. More in-use drums can be accommodated in less space 
than ever before. Any standard fork-lift truck can pick up, move, and 
stack as many tiers of drums at one time as capacity permits. Shipped 
knocked down, with fasteners for quick and easy assembly. Send 
coupon for details. 


REDUCE REPLACEMENT AND MAINTENANCE COSTS with a 
corrosion-resistant piping system of Republic ELECTRUNITE® 
Stainless Steel Pipe. Photo shows how ELECTRUNITE Stainless 
Steel Pipe, Type 316, is used to carry off highly corrosive 
alum solution from stainless mixing tank. Stainless offers 
high resistance to corrosion. Provides positive protection 
against contamination and discoloration. Republic Stainless 
Steel Pipe's great strength and resistance to high temperature, 
pressure, and physical damage make it ideal for flvid- 
materials handling. Mail coupon for complete facts. 
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REPUBLIC STEEL CORPORATION 

DEPT. CE -6324 

1441 REPUBLIC BUILDING + CLEVELAND 1, OHIO 
Send more information on: 

O ENDURO Stainless Steel 0 ‘““Dekoron-Coated” E.M.T. 
(0 ELECTRUNITE Stainless Steel Pipe 

0 Portable Drum Rack 


Name 
Company 
Address 


Zone State 
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and for seven sound reasons: 


1. Simplicity — only one moving part. 

2. Maintenance — practically zero. 3. One trap 
for all pressures from 10 to 600 psi. 

4. Uniform performance — operates equally well 
on heavy, light, or no condensate load. 

5. Operates against back pressures up to 50% 
of inlet pressure. 6. Rugged — unaffected by 


superheat, water hammer, vibration, or corrosive 


condensate. 7. Minimizes inventory of spare parts. 


Sarco TD’s on outdoor blending tanks of Shell Oil Company, 
Sewaren, New Jersey, are installed vertically, instead of in 
the usual horizontal position, in order to drain coils after shut- 


down, thus preventing freezing. » be bp 


CONTROL COSTS 


In these days of sharp emphasis on cost control, Sarco 
Thermo-Dynamic TD Traps are helping plants to deliver 
the full productive power of every pound of steam. And 
because the TD has no mechanism . . . no gaskets . . . no 
narrow channels to clog, maintenance cost on the TD is 
almost nil. As one plant engineer puts it: “This TD is a 
cinch to install, it’s no bigger than a tee fitting, and it 
works in any position. The TD is the one steam trap we 
can install and forget.” 


CHOOSE THE RIGHT TRAP 


There’s an infinite variety of applications, temperatures, 
pressures and loads in industrial steam piping. Sarco can 
help you select the right trap for every job of air and con- 
densate removal, saving you money and down-time. 


1. DRAINS AND VENTS — 


at start-up. Immediately rids lines of condensate and air 
to permit normal operation. This eliminates the need for 
manual opening of valves to drain the system. 


HOW ABOUT THE BUCKET TRAP? 


With the development of the patented® Sarco Thermo- 
Dynamic Steam Trap, the bucket trap suddenly aged 
50 years. In a nostalgic way we feel somewhat sorry, 
because our Sarco bucket trap has made us thousands 
of friends. But frankly, it’s no match for the new Sarco 
TD. Progress is progress. 

Some of our customers who are getting satisfactory 
service from our bucket traps may prefer to replace their 
old Sarco bucket traps with new Sarco bucket traps. If 
you feel this way, we're flattered enough to keep on 
making Sarco Bucket Traps — strong, sturdy and durable 
as ever. Let us suggest, however, that you at least give 
the new Sarco Thermo-Dynamic Steam Trap a try, under 
your most exacting conditions. 


*U.S. Pat. No. 2,817,353 T. M. Reg. U. S. Pat. Off 
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2. DISCHARGES 3. CLOSES TIGHTLY 
air and condensate at steam temperature as rapidly as they There is no continuous bleed; nor is there loss of buckets 


collect. Does not wait for a bucket of steam to leak through of steam as in the bucket trap which must discharge steam 
a small orifice. with each cycle. 


MAINTENANCE TIME: 
40 SECONDS! 


How long does it take your maintenance 
crew to service an ordinary trap? If it’s over 
a couple of minutes, you're throwing away 
valuable time. The Sarco TD can be cleaned, 
blown out, if necessary, and reassembled on 
the line, in as little as 40 seconds. 6345-8 


Sarco can give you impartial advice on trap 
selection because Sarco makes All—5 Types: 
Thermo-Dynamic . . . Thermostatic . . . Liquid Expansion . . . Float Thermostatic . . . Camlift Bucket 


COMPANY, INC. 


STEAM TRAPS * TEMPERATURE CONTROLLERS * STRAINERS * HEATING SPECIALTIES 
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1. No danger of corrosion or product contamination, even 
with highly reactive processes, when you use PYREX Pipe. 
That’s why you'll find PYREX Pipe handling pure bromine 
in Michigan Chemical’s plant at El Dorado, Arkansas. 


A lot of bromine means a lot of glass 


Michigan Chemical depends upon PYREX’ 


You would hardly attempt to make bromine in the lab- 
oratory in anything but glass—and probably glass bearing 
the Pyrex trademark. 

Naturally enough, when Michigan Chemical Corpora- 
tion built its new El Dorado, Arkansas, plant, in coopera- 
tion with the Murphy Corporation, a lot of PyREx Pipe 
footage was installed. 

Much of the glass pipe is used to deliver bromine from 


the Kubierschky extraction towers. The rest is used to 


handle hot acidified brine and ethylene bromide. 

If you have ever had anything to do with the manu- 
facture of bromine—or with any such corrosive process— 
you know what Mr. Clayton Carter, Plant Manager, 
means when he says, “Pyrex Pipe is one of the few ma- 
terials we have found that will withstand the extreme 
corrosion.” 

Not only is Pyrex Pipe easy to keep in service—even 
under these rugged conditions—it is easy to put in service. 
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Your Own Men Can Install PYREX Pipe 


Pyrex Pipe is no more difficult to install than any other 
piping. For one thing, it’s lighter, easier to handle, takes 
fewer hangers. There are no expansion joints, no lead 
pouring. All that is needed is a wrench and a good strong 
right arm. It doesn’t have to be babied. . 


And PYREX Pipe Costs Less 


PyREx Pipe is rugged. It’s chemically inert. It withstands 
extremes of thermal shock. Add these up and you have 
the reasons a Pyrex Pipe 4nstallation costs so little— 
just because it lasts so long. 


Get the Facts 


The best way to get the facts about what Pyrex Pipe can 
do for you is to try it out yourself in your plant. Just ask 
us about making a test installation. 

For all the facts on application, design, and installa- 
tion, send for a free copy of Bulletin PE-3. Fill out the 
coupon and you'll hear from us promptly. 
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2. You can use PYREX Pipe outdoors, too, even where ambient temperatures differ 
widely from those of fluids handled. 


3. You can keep constant visual check on flow because PYREX Pipe is transparent, 
This lets you see blockage, or other problems, before extensive damage is done. 


| 
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Pipe to safeguard its bromine output 


HOW MANY TIMES 
have you seen materials 
being tested for corro- 
sion resistance? Chances 
are the materials for 
testing and the acid used 
were placed in PYREX 
glassware. And after the 
tests were completed, the 
glassware was still in- 
tact, no matter how bad- 
ly eaten away the test 
materials were. Doesn't 
that suggest to you that 
PYREX Pipe is the ideal 
material for handling 
corrosive fluids? 
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CORNING MEANS RESEARCH IN GLASS 


vd CORNING GLASS WORKS 
1Crystal Street Corning, New York 


Please send me the PYREX Pipe manual, Bulletin PE-3., 


Street...... 
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@ Longer Fan Life — Proved in hundreds of installations 
over a period of more than 30 years, actual records show that 
up to 12 times the life of ordinary metal fans may be expected 
from “Buffalo” Rubber-Lined Fans in severe corrosive fume 
service. Thus you will spend very little time maintaining the 
“Buffalo” equipped system in your plant. 


@ Economies effected in the reduction of downtime are 
equally impressive. The overall savings of longer life plus 
decreased downtime pay the slight additional cost of rubber 
lining many times over. A fact executive management can 
readily appreciate 


The “Buffalo” method of rubber-lining assures permanence. 
The rubber is actually “welded” into the pores of the metal 
with a union that is practically integral. With the “Buffalo” 


Every “Buffalo” product 
features the famous ‘‘Q” 
Factor — the built-in 
QUALITY that provides 
trouble-free satisfaction and 
long life. 


VENTILATING INDUCED DRAFT 
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AIR CLEANING AIR TEMPERING 


EXHAUSTING 


CORROSIVE 
GASES 
HANDLED WITH 
LESS MAINTENANCE 
LESS DOWNTIME 


“BUFFALO” 
RUBBER -LINED 
FANS 


Rubber-Lined Fan, corrosive fumes cannot touch metal — 
the inside of housing, rotor and shaft are completely rubber- 
protected. 


Whatever your corrosive fume handling problem, your 
nearby “Buffalo” Engineering Representative will recom- 
mend the type of “Buffalo” Rubber-Lined Fan best 
suited to your requirements. Contact him, or write us for 
Bulletin 2424-F. 


OTHER SPECIAL ‘‘BUFFALO” FANS FOR SPECIAL 
CONDITIONS — If you have a special air or materials 
handling job involving severe conditions ranging from 
corrosive fumes to abrasive dust, investigate “Buffalo” Resin- 
Bonded Fiber Glass Fans . .. Industrial Exhausters Volume 
Fans... Pressure Blowers and Centrifugal Exhausters... 


Electric Blowers and Exhausters. 


BUFFALO FORGE COMPANY 
BUFFALO, NEW YORK 
BUFFALO PUMPS DIVISION, BUFFALO, N. Y. 
Canadian Blower & Forge Co., Ltd., Kitchener, Ont. 


FORCED DRAFT COOLING HEATING PRESSURE BLOWING 
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Tri-Sure* 134" V-Type 
Screw Nozzle Assembly 


Pails are delivered to the filler 
with the standard Clinch-On 
opening (protected by dust cap). 
After the pails are filled the filler 
just clinches the complete assem- 
bly onto the neck of the pail open- 
ing. This assembly is available 
with screw caps or Upressitt caps. 


Tri-Sure 134" Self-Venting 


Pull-Up Spout Assembly 


Clinches onto the same standard 
opening as all Clinch-On Assem- 
blies. Self-venting pull-up spout 
gives controlled flow without 
gurgle, sputter or stoppage. This 
assembly is also available with 
screw caps or Upressit caps. 


Tri-Sure 
Clinch-On Tool 


With this Clinch-On Tool it’s 
easy to clinch these complete as- 
semblies onto the neck of the 
pail opening, and make a tight, 
permanent installation. The too! 
can be used just as easily to in- 
stall any one of the 23 other Tri- 
Sure Clinch-On Assemblies. 


Instead of paying a premium price to obtain the advantages of this new clinch-on 
feature, the pail filler can obtain these Tri-Sure 1 3/4” Assemblies at competitive prices. 


Send for details now, including information on the full line of Tri-Sure Clinch-on 
Fittings—25 different assemblies, all applicable to one standard pail opening. 


*The ‘“‘Tri-Sure’”’ Trademark is a mark of reliability backed by over 35 years serving industry. 


+Trademark 


AMERICAN FLANGE & MANUFACTURING CO. INC., 30 ROCKEFELLER PLAZA, NEW YORK 20, N.Y. 
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Kathabar® systems deliver air continuously 


at dry bulbs and dew points down to minus 90F 


You know how much money you 
could save your company if you could 
get a continuous supply of air at con- 
ditions anywhere below 32 F dry bulb 
and dew point. You also know how free 
you could be if you didn’t have to 
worry about frost, coolant tempera- 
ture, and any other obstacles to low- 
temperature operation. 

These profits are immediately avail- 
able to you in a Kathabar-engineered 
air conditioning system, Specify any 
sub-freezing air conditions you require, 
and Kathabar engineers will meet your 
specs with a system which is econom- 
ical, continuous, automatic, and simple. 
sample conditions 

The conditions you want may be in 
this group of Kathabar-engineered in- 
stallations: 
PROCESS AIR OFF KATHABAR 
dry bulb dew point 
Ordnance testing -90 F -100 F 
Wind tunnel 
Candy bar chilling 
Photo film chilling 
Glass laminating 
Brewing 
Chemical processing 24 F 


These samples merely hint at the ver- 
satility of Kathabar systems. They will 
give you dew points as low as minus 
90 F under pressure or vacuum, if you 
want them. 

pay-off points 

To you, the possibility of a continu- 
ous process at sub-freezing air tempera- 
tures might be the greatest advantage 
of a Kathabar system. To someone 
else, its precise control of dry bulb and 
dew point is the chief attraction. Others 
say they gain most from Kathabar en- 
gineers’ knowledge of materials and 
processes. 

All Kathabar low-temperature ap- 
plications have clear advantages in 
common. They tremendously increase 
cooling efficiency by eliminating frost. 
This prevents refrigeration freeze-ups, 
avoids cyclic operation, and often gives 
better cooling with less tonnage. 

They eliminate defrosting shutdowns 
and the need for duplicate coils. 

With “Kathene” solution, the most 
potent chemical absorbent known, a 
10 F to 25 F dew point depression may 
be obtained between the outlet air dew 
point and the cooling medium tempera- 
ture. There is no need to cool the air 
or the absorbent to the desired dew 
point temperature. There is exact con- 
trol of dew points without vaporization 
or “carryover.” Regeneration of the 
absorbent is automatic and continuous. 

Operation and maintenance are sim- 
ple and economical. In many cases, 
Kathabar systems can be adapted to 
existing air conditioning systems. 


who uses Kathabar systems 
Kathabar systems make profits out 
of air for these industries: 


Atomic Energy 
Breweries 
Cake Mix 
Candy 
Cellophane 
Cellulose 
Cereals 
Chemicals 
Coffee 
Comfort 
Compressors 
Cookies 
Electronics 
Explosives 
Film 
Foundries 
Gelatin 
Glass 

Glue 

Gum 
Hospitals 
Hotels 
Lacquer 
Lenses 


Machining 
Marine 
Matches 
Meat 

Offices 
Ordnance 
Paper 
Pharmaceuticals 
Plastics 
Printing 
Rockets 
Rubber 
Sanitarywaie 
Shellac 

Sugar 

Testing 
Textiles 
Transformers 
Transistors 
Vacuum Tubes 
Varnish 
Waterworks 
Wire 

Yeast 


how they use Kathabar systems 

Many. of these industries use Katha- 
bar systems for obtaining continuous 
air at sub-freezing dry bulbs and dew 
points. Others use them to (1) main- 
tain spaces below 80 F and 55% RH; 
(2) maintain spaces at specific low 
bacteria or mold count; (3) eliminate 
wet floors, walls, equipment; and (4) 
improve drying processes. 

Write for additional information; 
you'll get it by return mail. 


send description of your problem 
Air Conditioning and Drying Division 
SURFACE COMBUSTION CORPORATION 
2380 Dorr Street Toledo 1, Ohio 


Kathabar systems by 
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designed and erected by 
Ww 


SOLAR CHICAGO 


FORMERLY CHICAGO STEEL TANK CO. 


ers 


WHAT'S UP? 


Big things are happening at Chicago Steel Tank Company. 


Our name has been changed .. . from now on we will be known as 
Solar Chicago division of U. S. Industries, Inc. 

And that’s not all! 

Now we can offer you a complete processing package. A fully 
integrated design-engineering-fabrication-erection service. As a 
division of U. S. Industries, Inc., we can place the facilities of the 
U S 1! Technical Center at your disposal. In this way, we can offer 
comprehensive research and development studies, complete de- 
sign, construction, and erection of vessels and process equipment 
of all kinds. 

Our address and telephone number remain the same. 

As always, we will be glad to hear from you. 


Chica DIVISION OF U. S. INDUSTRIES, INC, 
J 640 56th St. » Chicago 38, Ill. » Telephone POrtsmouth 7-8900 
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or Rotary Kiln in a Port- 
yement plant, 


Traylor-made machinery — a name that reflects 
quality and craftmanship to all that know the heavy 
machinery field. Traylor Rotary Kilns are an ex- 
ample of sound design and rugged dependability. 
Wii . Traylor Kiln Shells are fabricated of quality steel 
Pan sf i mm plate. The main gear of a rotary kiln is made in 
xiliary drive on a 7’ Oo" halves and usually of cast steel, and is part of the 
diameter x 250’ 0” Traylor gear train which includes the main pinion of cast, 
Rotary Kiln in a paper mill. . forged or tool steel with low addendum machine- 
generated teeth. An adjustable base is recommended 
under the complete driving mechanism unit. There 
are many more features of the Traylor Rotary Kiln 
which you can obtain by writing for bulletin #1115 

for complete information. 


TRAYLOR ENGINEERING & MFG. CO. 1100 MILL ST., ALLENTOWN, PA. 


Sales Offices: New York — Chicago — San Francisco 
Canadian Mfr.: Canadian Vickers, Ltd., Montreal, P.Q. 


ROTARY APRON FEEDERS PRIMARY GYBATORY CauSHERS Jaw CRUSHERS SECONDARY 
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ahead... 


MODERNIZE! 


motor development 
obsoletes today’s application practices! 


Only from Allis-Chalmers! 
Super-Seal motors save up to 60% 


Here’s an amazing advance in motor technology! It’s the Super-Seal motor line— 
an open motor design so completely unaffected by moisture, dust, dirt, oil, acids 
and alkalies that it can be used in many applications previously requiring more 
costly enclosed motors. Savings range from 15 to 60% . 

Super-Seal motor superiority results from two distinct revolutionary insulating 
techniques. Available in any integral horsepower size, smaller Super-Seal motors 
incorporate a Poxeal stator. A durable epoxy resin encloses the stator, creating 
an electrical system impervious to outside elements. 

In larger sizes, Silco-Flex insulation is used. In this system, silicone rubber is 
vulcanized into a homogeneous mass to form a flexible, moisture and heat resist- 
ant, void-free dielectric barrier around coils and leads. 

Both of these insulation systems are unsurpassed. Proof? An encapsulated 
motor ran for hundreds of hours at full load in a 4% brine solution. 

Find out more by reading the next pages; then contact your A-C representa- 
tive or distributor, or write Allis-Chalmers at address shown on back page. 
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Two revolutionary insulating techniques 


developed and pioneered by Allis-Chalmers 
mean savings of millions of dollars 


for motor users... 


New open motors are unaffected 
by moisture and contaminants 


Modern insulating materials and 
new methods of application, now 
available in Super-Seal open-type 
motors, are drastically changing 
motor application standards. These 
insulations are so completely im- 
pervious to moisture and contami- 
nants that Super-Seal open motors 
can be used in most applications 
formerly requiring costly enclosed 
designs. Existing applications have 
resulted in savings as high as 60%. 


Basic insulation systems 


Larger Super-Seal motors with 
form-wound stator coils use the 
Silco-Flex insulation system. Heart 
of this system is a remarkable rub- 
ber-like silicone elastomer, applied 
in semi-cured state and vulcanized 
to form a void-free, impervious di- 
electric barrier. More than four 
years of development and field test- 
ing have proven the superior elec- 
trical and physical properties of 
Silco-Flex insulation systems. 


Stator coils of smaller random- 
wound motors are protected by 
equally effective Poxeal insulation 
system. A tough, durable case of 


epoxy resin completely seals the 
winding end turns and slot portions. 
Bonded to the stator laminations, 


it forms a seal completely imper- 
vious to contaminants. 


Moisture resistance 

In addition to being void-free, the 
silicone elastomer used in Silco-Flex 
insulation is moisture repellent. 
Even in high humidity, moisture 
does not form a surface film of con- 
densation. Coils with this protec- 
tion can operate completely im- 
mersed in water. In fact, one of the 
recommended cleaning procedures is 
use of detergent and water. 


8 1000 
= 500 
=. 100 
a 
— 

= 10 
= § WITHSTOOD 8400 VOLT TESTS 
(150% AEE) 
= 1 1 

500 1000 500 2000 2500 3000 


1 
HOURS IN WATER 


Fig. 1—Test curve shows insulation resistance of 
Silco-Flex insulation while immersed in water. 


Moisture resistance of Silco-Flex 
coils is demonstrated in Fig. 1. 
After more than 3000 hours of total 
immersion with 2300 volts impress- 
ed on the coil, the test was terminat- 
ed when it became apparent that 


Paper mills have 
wide application for 
Super-Seal motors be- 
cause of moist atmos- 


pheres. 


little more drop could be expected 
in the coil’s insulation resistance. 
At that point the coil still with- 
stood a high potential test of 8400 
volts without injury. 

Encapsulated stator windings are 
equally well sealed. Motors with 
Poxeal insulation protection have 
been thoroughly tested under water 
while operating with full load and 
full voltage. 


Resistance to contaminants 


Silicone elastomers and epoxy resins 
are relatively inert to attack by 
practically all reactive agents. Fur- 
ther, the void-free construction of 
insulation systems used in Super- 
Seal motors prevents penetration 
of contaminants. As a result, Super- 
Seal motors are unaffected by oils, 
most acids, salt solutions, alkalies, 
and oils and are ideally suited for 
such applications. 


Thermal stability 


Temperature-wise, Silco-Flex insu- 
lation can easily withstand hot-spot 
temperatures of 200 C and more— 


o 


“SILCO-FLEX” 
INSULATION 


o 


SERVICE LIFE, YEARS 


100 140 300 340 


180 220 260 
“HOT SPOT” TEMPERATURE, C 


Fig. 2—Chart shows that Silco-Flex insulation 
more than meets Class H requirements. 


| 
“SILCO-FLEX" INSULATION 
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MICA WITH ORGANIC BINDER 


AND PLIABLE 


= 


DISINTEGRATES WITH SLIGHT HANDLING 


3 


BREAKDOWN VOLTS (RMS) PER MIL 


ee 10 500 1000 2000 5000 


2 50 100 200 
HOURS OF AGING 


Fig. 3—Tests of 2300-volt insulated bars show 
thermal stability of Silco-Flex insulation. 
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easily meeting Class H temperature 
requirements (Fig. 2). At tempera- 
tures where the life of Class B coils 
would be measured in weeks, the 
life span of Silco-Flex coils is well 
beyond machine obsolescence. 

Comparison with a mica-organic 
binder insulating system (Fig. 3) 
offers further proof of thermal sta- 
bility. After 2000 hours of aging at 
200 C with 8500 volts applied con- 
tinuously, the Silco-Flex insulated 
coil was still tough, pliable, and 
completely serviceable. The mica- 
taped insulation had deteriorated 
to the point where it disintegrated 
readily and was completely useless. 

An added advantage of Silco-Flex 
insulation is unusually high thermal 
conductivity —- about twice that of 
conventional insulations. This 
means heat dissipates faster from 
its point of generation. 


Poxeal insulation also demon- 
strates remarkably good thermal 
stability. Materials now in use are 
suitable for Class B temperatures, 
although actual classification of the 
insulation is determined by the basic 
material used. 


Silco-Flex Polyester Asphaltum 
Insulation Mica Tape Mica Tape 


Fig. 4—Samples of motor insulations after sand- 
blasting give comparison of abrasion resistance. 


Abrasion resistance 


Resistance to abrasion is still 
another point of superiority in the 
insulation systems used for Super- 
Seal motors. Abrasion resistance of 
Silco-Flex insulation is compared to 
other types of insulation in Fig. 4. 
After one minute of sandblasting 
with 90-grit aluminum oxide and 
100-psi air, only slight surface ero- 
sion appeared on the Silco-Flex 
sample. Other insulations were 
eroded to bare copper. 


Application practices obsolete 
The superior qualities of Super-Seal 
insulating systems, developed by 
Allis-Chalmers, make it necessary 
to reappraise present application 
practices. With virtually ageless 
insulation, Super-Seal motors assure 
more reliable service and require less 
upkeep than the best protected, con- 
ventionally insulated machines — 
and at considerably less cost. 


Super-Seal, Poxeal, and Silco-Flex 
are Allis-Chalmers trademarks. 


WIDE ACCEPTANCE 


of Super-Seal motors 
proves their advantages 


Cement, petroleum, chemical, steel, mining, paper, utili- 
ties, municipalities and general industry ——- outstanding 
corporations in every field are specifying Super-Seal 
motors wherever operating conditions are tough. 


Cost and superior insulation aren’t the only reasons. 
Users are getting MORE MOTOR, too. MHere’s why: 


Standard totally-enclosed motors, 55° C rise, have a 
service factor of 1. In other words, “‘nameplate”’ horse- 
power is the maximum. A 40° C rise Super-Seal motor 
with Poxeal insulation, and a 60° C rise Super-Seal motor 
with Silco-Flex insulation have a service factor of 1.15. 
For comparisons on what this difference means in re- 
quired motor sizes, see this chart: 


Rated Horsepower Maximum Continuous 
(Maximum Hp, TEFC) Hp—Super-Seal Motor 


15 hp 17.25 hp 
25 28.75 
40 46 
75 86.25 
125 143.75 
200 230 
350 402.5 
500 575 


Join the swing to Super-Seal motors. It will 
pay dividends fast. Contact your A-C represen- 
tative or distributor, or write Allis-Chalmers at 
address shown on back page. i 
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This SUPER-SEAL MOTOR application SAVED $3000! 


Find out how much 
you can save 


This application of a Super-Seal open-type 
motor —-in place of a weather-protected 
design of the same rating — saved the user 
$3000.00! 

You can achieve similar savings! 
Fill out the data sheet below and find out 
for yourself how much you can save —on a 

no-strings-attached”’ basis. 

Here's what to do: 1) Select an en- 
closed motor application in your operations 
(a new motor need or, for comparison, a 
motor just purchased); 2) fill out the data 
sheet; 3) mail to the address shown. 
We'll give you a cost quotation on 
a Super-Seal open motor for that application. 


no strings attached—to find out how much you can save on a new motor 
or on an existing motor installation 


To; ALLIS-CHALMERS 

888 S. 7Oth St., Milwaukee 1, Wis. 
Motor Data Application Data 
a Type (ie., squirrel cage): 4. Description of application: 


Horizontal 
Hp. 


Information on 
Existing Motors 


Voltage = 
- (for comparison) 


3. (For synchronous only) 5. Drive: Direct-connected [] 7. Type of insulation 
Power factor... V-Belt [] Other: 


Starting torque... Type of enclosure 


Pull-in torque Starting load 


Pull-out torque... Ambient temperature. Time rating 


Temperature rise... 
Bearings: 


or construction: 


COMPANY 


ADDRESS . 


ALLIS-CHALMERS 
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soundings 


... prove the soundness 


of Carlson stainless steel plate 


EAVING THE LEAD” may be the traditional way 

to keep a boat off the shoals, but modern sound 

wave instruments do it faster and better. And, for a 

very different reason, modern sound wave devices are 

used to assure quality stainless steels. Carlson was one 

of the first producers to use ultra-sonic equipment for 
testing heavy gauge stainless plate. 


In ultra-sonic testing, sound waves take a penetrating 
look inside and positively determine structural quality. 
A complete report on the results of the test is supplied 
to the customer. By specifying ultra-sonic tested plate, 
builders of aircraft components and nuclear equipment 
can tell in advance that the material will meet their 
rigid requirements. 


Ultra-sonic is only one of the many tests used to 
maintain the high quality of Carlson stainless plate. 
The final, and most important test, is when you get 
repeat orders from your customers. 


Write, wire or phone for complete information on all 
Carlson services. 


Ze 


Staines Steels Excbusively 


134 Marshalton Road 
THORNDALE, PENNSYLVANIA 
District Sales Offices in Principal Cities 


PLATES ¢« PLATE PRODUCTS + HEADS « RINGS + CIRCLES *« FLANGES « FORGINGS « BARS AND SHEETS (No. 1 Finish) 
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Selecting A Motor Driv 


Here’s how 


TEIGF motors 
by E-M 


provide safe, dependable, 
economical power 


Paced with the problem of driving 
hydrogen compressors in atmospheres 
which might contain hydrocarbons at 
their Baltimore refinery, engineers of 
Esso Standard Oil Company turned to 
TEIGF (Totally Enclosed Inert Gas 
Filled) Motors. Horsepower require- 
ments exceeded the practicable limits 
under which explosion-proof motors 
could be used. 

An important consideration was get- 
ting the greatest possible drive economy 
while operating safely in a possible hy- 
drogen atmosphere. Three E-M 350 hp, 
390 rpm TEIGF Motors are on duty at 
Esso Standard Oil Company fulfilling 
these important qualifications. 

For Esso Standard Oil Company and 
other companies with similar problems, 
these E-M Motors offer three main 
groups of advantages: 


1. SAFETY — Within the motor enclosure, 
inert gas pressure above atmospheric keeps 
explosive hydrogen ouf. A series of features 
help accomplish complete safety .. . inert 
gas pressure gauges... temperature gauges 
... purging valves, etc. and a full line of 
optional equipment. The E-M TEIGF Motor 
can be “customized” to meet your needs 
exactly. 


2. RUGGED DEPENDABILITY. E-M uses 
specially designed “box type’ frames of 
heavy-duty plate steel reinforced with heavy 
bar-stock ribs. They cannot twist or distort. 
Air gap is accurate and permanent, as all 
frame welding is completed before preci- 
sion boring. Ventilating gas passages are 
carefully engineered to provide unimpeded 
gas flow for optimum cooling. 


3. ECONOMICAL OPERATION. In E-M 
TEIGF Motors, gas loss is lower than com- 
mercially accepted standards. Specially de- 
signed shaft seals are oil-pressure gas- 
sealed bearing type, virtually non-wearing. 
Where bolts enter outside casing, E-M engi- 
neers specify blind holes... tapping and 
drilling are done into casing, not through. 
Operating and maintenance costs are at a 
minimum. 


Consult your nearest E-M sales engi- 
neer, or write the factory for TEIGF 
Motor Bulletin No. 226. 


1300—TPA—2179 


TYPICAL STANDARD 
FEATURES INCLUDE: 


. Top-mounted gas-to-water cooler 


for use with suitable cooling water 
supply. 

Forced-feed lubricated bearings 
and oil-pressure gas seals. 


. Oil pump, motor and oil filter. (Can 


be supplied optionally inside en- 
closure.) 


4. Inert-gas temperature gauge. 


. Inert-gas pressure gauge. 


(additional features shown in 
Bulletin No. 226) 


e For A Hazardous Area? 


TYPICAL OPTIONAL 
FEATURES INCLUDE: 


. Water cooler with double-tube con- 


struction for added protection 


against leakage. 


. Liquid level detector switch. Accu- 


mulation of moisture within motor 
sounds alarm or shuts down motor. 


. Bearing temperature relays, to 


sound alarm or shut down motor. 


Explosion-proof motor terminal pot- 
head or inert-gas filled terminal box. 


. Water flow indicator. Can be 


adapted for use with pneumatic- 
type regulating device. 


ELECTRIC MACHINERY MFG. COMPANY 
MINNEAPOLIS 13, MINNESOTA 


Specialists in making motors do 


EXACTLY WHAT YOU WANT THEM TO 
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ONE OF THE FOUR 


OF PROCESSING 


A recently compiled breakdown of Sulphur consumption in the 

United States, shows about 2% of the Sulphur goes into the manu- 

facture of insecticides and fungicides. 

Not much, perhaps, as tonnages go but no other use of Sulphur is more 

important with the possible exception of the ‘wonder’ drugs. It doesn’t 
take much imagination to picture what would happen if the bugs and parasites were allowed to 
take over our crops and trees. Sulphur, along with other chemicals, is helping to protect our food 
supplies and foliage. 
The role that TGS is playing in this constant fight against crop destruction is to see to it that the 
manufacturers of the insecticides and fungicides always have a ready supply of Sulphur, both 
solid and molten. This constant production and centralized distribution coupled with technical 
help is our contribution to industry. 


SULPHUR PRODUCING UNITS TEXAS GULF SULPHUR co. 


eNewgulf, Texas -¢Spindietop, Texas 
¢Moss Bluff, Texas «Worland, Wyoming 75 East 45th Street, New York 17, N.Y. 
¢ Fannett, Texas 811 Rusk Avenue, Houston 2, Texas 
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announces a new low cost 


FOR MOST ECONOMICAL INDICATION 


AND CONTROL 


Team up the new 82KF Series Transet Indic 


the Sensarre* Temperature Transmitter or the 


ator with 


No. 200T 


Fixed Range Differential Pressure Transmitter. 


Rear view, showing plug-in 
facilities for 'TRANSCOPE, 
TRISCOPE or TRANSET Con- 
trollers. 


turbing piping 
control, 


Indicator gage snaps in for 
easy removal without dis- 


or pre cess 


INDICATOR 


This latest addition to the TRANSET family 
of instruments is designed. to permit plug- 
in mounting of either the bellows type 
Transcope*, Triscore* or stacked dia- 
phragm type Transer Controllers. 


Using accurate, time-proven components, it has 
exceptionally stable and driftfree set point 
adjustment. Choice of Bourdon or high 
accuracy Niafram elements, according to 
process requirements. 

Same cutout as the 66K and 86J TRANsET 
Indicators and Recorders, and can _ be 
quickly adapted to fit the TRANScOPE 
Recorder cutout. 

Maintenance and servicing is particularly easy. 
The snap-in indicator gage can be removed 
for checking without disturbing piping or 
process control. 

Precision adjusting of set point, with regula- 
tor having metallic feed-back element and 
Ni-Span spring, insures stable output even 
with wide temperature variations. 

Piston type selector valves with “O”-ring 
seals give leakless transfer. Positive posi- 
tioning is assured by lever switching with 
definite mechanical stops. 

Set point transmitter and switching blocks are 
the same as used in the famous TRAN- 
scoPE Recorder. 

For full details of this precision built but 
inexpensive instrument see your ‘Taylor 
Field Engineer or write for information to 
Taylor Instrument Companies, Rochester, 
New York or Toronto, Ontario. 


*Trade-Mark 


auylor Lnslruments MEAN ACCURACY FIRST 


January 12, ENGINEERING 


Ax 
i 
2 — 
| 
» 
44 


WILLIAMS 


HAMMER MILLS 


DUAL 
ADJUSTMENT INSURES 
MORE UNIFORM GRINDING, 
LONGER PARTS LIFE . 


Williams Reversible Hammer Mill with cover open. 
Note these features: 
Super-strong reinforced steel plate frame 
Renewable wear-resistant manganese steel liners 
Heavy duty oversize forged steel rotor shaft 
Anti-friction self-aligning roller bearings in 
dust-tight housings 
e Complete accessibility to interior for quick parts changing 


CHEMICAL ENGINEERING—January 


It’s another Williams ‘‘first’’—features not avail- 
able in other hammer mills—that now makes it 
possible to maintain the original close clearances 
of both grinding plates AND cage sections against 
the rotating hammers. This easy-to-make ‘2- 
point” adjustment, in the most critical grinding 
area inside the hammer mill, gives absolute assur- 
ance of consistently uniform product quality. 


In addition to the advantages of the Dual ‘2- 
Point”? Adjustment, a Williams Reversible Ham- 
mer Mill substantially lowers upkeep expense by 


WILLIAMS PATENT CRUSHER & PULVERIZER CO. 


Feeders Impactors 


Helix-Seal 
Mills 


Roller 
Mills 


Vibrating 


Separators Screens 


12, 1959 


cutting hammer cost. Hammers can be operated 
in one direction today and another tomorrow 
simply by installing a simple reversing switch on 
the driving motor. Manual reversing of hammers 
no longer necessary. Grate bars also last longer. 
The double set of reversible manganese breaker 
plates, which last twice as long as other types, 
give four times the service! Maintenance and 
downtime are cut 50% or more. 


Get all the facts about the hammer mill with 
ALL the top features. 


@ 2706 N. Ninth St. ° St. Lovis 6, Mow 


Oldest and Largest Manufacturers of Hommer Mills in the World 
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Be Fog- -Free 


(ana more 


New AO 710 Splash Goggle 


all goggle parts are replaceable. GOGGLE FITS OVER all 
types of spectacles and R Safety Glasses — and tests 
indicate it has no superior on the market. Recom- 
mended for protection against splashing liquids, spray 
and impact. Available with both clear and green lenses 
and frames. Specify color of both when ordering. 


Here’s the latest and finest in Eye Protection for 
chemical workers. Goggle is indirectly ventilated — 
with no vents in frame — yet is twice as fog-free as 
other chemical goggles. Wearers appreciate the light- 
weight comfort of the soft Vinylite plastic. Lens is im- 
pact resistant acetate ... headband is all rubber... 


One of the Best for Handling Abrasive 
and Oily, Greasy Materials! 


sistance means longer wear per pair! If 
you have an operation where molded 
rubber gloves are used costing twice as 


A very popular glove in the very popu- 
lar AO 700 line of Protectocote Neo- 
prene Coated Gloves. No plastic 


added — all 12 inches are fully coated 
neoprene. Continuous thumb con- 
struction eliminates weakness at 
thumb crotch. 8 oz. canton flannel lin- 


much, you may be able to switch to 
the AO 780 and save! Write today for 
your copy of new bulletin S-7924 on the 
entire American Optical Plastifab line 


of 44 gloves in 6 series, with he!pful 


ing. Curved fingers mean less hand fa- 
applications chart. 


tigue — better abrasion and snag re- 


SOUTHBRIDGE, MASS. 
Safety Service Centers 
in Principal Cities 


Always insist on 
Trademarked 
Safety Products 


A merican ® Optical 


COMPANY 


» SAFETY. PRODUCTS 
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LAPP CHEMICAL 


PORCELAIN FOR 
ACID AND ABRASION 
RESISTANT SURFACES 


Because Lapp Chemical Porcelain is chemi- 

cally inert, it is corrosion resistant and ideally 

suited for handling acids of all concentra- 

tions. It is pure, dense, hard, homogeneous, 
close-grained and non-porous so there can be 
no penetration—no crumbling from capillary 
pressures—no absorption of liquids to con- 
taminate later processing. 

The hardness of Lapp Porcelain proves its 
worth when used as a “running surface’’ such 
as thread guides or rolls for processing synthetic 
fibers or sheet stock . . . it cannot be scratched 
and raise a “burr.” Since Lapp Porcelain is 
highly abrasion resistant, it becomes an excellent 
material for piping to carry off fly-ash; or for 
handling cement, pigments and abrasive slurries. 

Finally, Lapp Porcelain uses low cost raw ma- 
terials... it can usually be fabricated to customer's 
specifications for considerable dollar savings. 
Whether it be special sleeves, nozzles, tubes, pipes 
and fittings, trays, plates, grates or any other parts 
where acid andjor abrasion resistant surfaces are 
required, look to Lapp Chemical Porcelain. 


WRITE for description and specifications. Lapp 
Insulator Co., Inc., 


Process Equipment 
Div. 2204 Chestnut 


CHEMICAL 
PORCELAIN 
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from Cleaver-Brooks Special Products, Inc. 


CAPSULE REPORTS AND INFORMATION ON THE 
PRODUCTION OF FRESH.WATER FROM THE SEA 


Low-cost fresh water 
from the sea 


One and one-quarter million gallons per day sea 
water distilling plant. (Designer's concept) 


Waukesha, Wis. — Company engi- 
neers report additional progress to- 
ward reduction of cost of fresh 
water from the sea using flash 
evaporators of conventional design. 


A typical study of a large muni- 
cipal plant (the heat source is 
extraction steam from a_ turbine 
generating station), including all 
transportation, erection, storage, in- 
terest, insurance, amortization, fuel, 
power and maintenance, etc., shows 
a fresh water cost of about $1.00/ 


NEW GUIDED MISSILE DESTROYERS 
GET CLEAVER-BROOKS 
FLASH EVAPORATORS 


The Navy’s latest guided missile de- 
stroyers, DDG 4, 5, 6, 9 and 14, to be 
built at the New York Shipbuilding 
Corp. and Todd Shipyards, will be 
equipped with Cleaver-Brooks Flash 
Evaporators, capable of supplying each 
ship with 24,000 gals. of fresh water 
per day ... flashed from the sea. 


48 


1000 gallons based upon 20-year 
amortization, 8.5¢/gallon fuel and 
not including distribution. With 
lower fuel costs or waste energy 
as a heat source the cost of water 
may be reduced 1% of the above. 


New developments on the draw- 
ing board anticipate further reduc- 
tions of 15 to 20% as possible. 
Detailed studies can be made for 
any sea-side community and in- 
quiries are invited. 


‘ROCK AND ROLL” TEST FOR 
SEA-GOING EVAPORATORS 


This tester developed by Cleaver- 
Brooks rocks a flash evaporator as 
much as 45° from horizontal to soak 
its efficiency under actual shipboard 
operating conditions. 

The illustrated model is presently at 
the Cleaver-Brooks sea-side testing lab- 
oratory site in North Carolina where 
a series of tests is being run to investi- 
gate performance and cost-reduction 
improvement. 

The rocking fixture was the first of 
its type and is available to check the 
effects of a rolling sea on any new de- 
sign improvements before they are in- 
corporated into production models. 
Continual improvements are expected 
to keep Cleaver-Brooks far ahead in 
the sea water evaporator field, and 
laboratory testing facilities are being 
rapidly expanded. 


New for Off-Shore Rigs: Watch 
for a completely new Cleaver- 
Brooks waste-heat evaporator — 
soon to be announced. It’s more 
compact — offers greatest econ- 
omies in production of fresh water 
on board. 


For helpful suggestions that solve your 
fresh water problems send details to: 
Dept. CE-19, Cleaver-Brooks Special 
Products, Inc., 225 Grand Avenue, 
Waukesha, Wisconsin. 


SPECIAL ANNOUNCEMENT: In keep- 
ing with its continuing expansion 
the Special Products Division of 
the Cleaver-Brooks Company is 
now a separate corporation with 
the name CLEAVER-BROOKS 
SPECIAL PRODUCTS, INC. 
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A New Basic 
Purity 


Pittsburgh Coke’s new Fumaric Acid 
lant is now in full production. 

This modern, facility 

permits complete production control, 

from coal to finished acid. 

The advantages to you? A high-purity, 
free-flowing product that helps maintain 
efficient, trouble-free production in 
your plant. Plus the assurance of 
on-schedule deliveries and alert technical 
service—right in your plant when 
necessary. Call Pittsburgh Coke for 
your next shipment of Fumaric Acid! 


wsw 7367 


COAL CHEMICALS « PROTECTIVE COATINGS « PLASTICIZERS * ACTIVATED CARBON © COKE ¢ CEMENT © PIG IRON « FERROMANGANESE 
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New 


CHROMOMAXxX* 


helps Pennsalt 
boost product quality 


For more than six months, Pennsalt Chemicals 
Corporation at Calvert City, Ky. has based 
control of its Isotron plant on Chromomax data. 
Component concentrations as low as 0.01% are 
detected and measured by this highly sensitive 
L&N Chromomax Gas Chromatography Analyzer. 
It enables Pennsalt’s operator to monitor 
impurity levels every 10 minutes... to make 
any necessary control adjustments. The result: 
the refrigerants and aerosol propellents 
produced have a purity of more than 99%. 


Pennsalt also relies on Chromomax because 
it’s dependable . . . needs only routine 
maintenance .. . requires simply a weekly 
check against a standard sample. The 
instrument maintenance group finds that 
programming cycles are easy to reset after a 
process changeover. These benefits confirm 
Pennsalt’s policy of getting the best 
instrument for the application. 


If you, too, have a process stream measuring 
problem, let L&N’s versatile Chromomax 
Analyzer solve it... economically ... 
dependably. If required, your Chromomax can 
be equipped with dual column switching or 
electronic integration. 

Check with your nearest L&N Office for 
application details or write to Leeds & 
Northrup Company, 4916 Stenton Ave., Phila. 
44, Pa. for information. 


*Trademark 


- In the control room of Pennsalt’s Isotron plant, 

_ a process operator checks component variations 
on a Chromomax Analyzer as a guide to 
resetting control points. 


Ad 
NORTHRUP 
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cuts handling 


“Roll-Away” design 
increases drying 
capacity—up to 
25% per Dryer, 

by reducing down-time in 

multiple dryer operation 


While one rack of 12 loaded shelves 
enters dryer, an extra rack rolls away 
to be unloaded and reloaded for re- 
entry into dryer. 


Rack inside dryer, ready to close door. 
Dryer has 12 shelves (standard 59” x 
104”) spaced 2'%s” apart. 


Four “Roll-Away” Dryers, scme os pictured, 
are currently in operation at the Titanium 
plant of a nationally known metals producer. 


o> “Roll-Away” Advantages 
Compared to Former Vacuum Chamber Drying: 


Trays of product were handled four times, (1) 
loading to transport to dryer, (2) loading dryer, 
(3) unloading dryer, and (4) emptying trays. 


Trays of product are handled twice, (1) loading 
rack of dryer shelves, (2) unloading rack of 
dryer shelves. 


Dryer was inoperative while trays of dried prod- 
uct were removed and trays of moist product 
were loaded into dryer. 


Dryer is inoperative only for time to roll out 
load of dried product and roll in load of moist 

roduct. This semi-continuous operation greatly 
increases drying Capacity. 


Write for Details or Phone MUseum 2-5740 


J.P. DEVINE MFG. CO. 


49th Street &A.V.R.R. Pittsburgh 1, Pa. 


| 
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Using Salt Efficiently 


Only « one salt dissolver delivers it 


ks 


saturated brine at lowest cost 


it’s the Sterling Lixator—a fully automatic rock 
salt dissolver developed exclusively by Interna- 
tional Salt Company for making 100° saturated 
brine from economical Sterling Rock Salt. The 
Lixator needs no maintenance. And it produces a 
rock salt brine so pure and clean that it can be 
used in numerous operations formerly thought to 
require evaporated salt. Here’s why the Lixator is 
now being used in so many industrial plants. . . 
Lixator has no moving parts—nothing to get 
out of order. 

Downflow principle. After water is admitted 
into the Lixator, it flows down through the rock 
salt in the dissolving zone. 


Brine is self-filtered for maximum purity. There 
is no sand or gravel filter bed to bother with. 


Instead, rock salt crystals in the lower portion of 


the Lixator completely filter the saturated brine. 


Fully automatic. Whenever brine is drawn off, 
water is automatically admitted into the dissolving 
chamber to make more brine. Rock salt flows in 
from a Lixator hopper or down a chute from an 
overhead bin. The only requirement is to keep the 
storage section filled with Sterling Rock Salt. 


Great flexibility. The Lixator can be placed any- 
where in the plant, at a point most convenient for 
salt delivery. Pipes deliver brine to points of use. 


A Diagram of Sterling Storage Lixator. De- 
signed for larger operations, the Storage Lixator is 
a combination salt storage, salt dissolving, and 
brine storage tank. On delivery, Sterling Rock Salt 
is unloaded directly into the Lixator. Lixate Brine 
is made automatically, as it is inevery type of Lixator. 


Diagram of Sterling Model Lixator. This is today’s most widely used rock salt 
dissolver. It’s available in many standard sizes—from 24” to 120” in diameter .. . 
with brine-making capacities up to 6,000 gallons per hour. Lixators come in 
enameled steel, Monel metal, or corrosion-proof plastic . . . with storage hoppers 
(standard low-lip, wall-type, cylindrical, corner, etc.) to suit any plant requirement. 

For information on how your plant can save money with a Lixator, contact the 
nearest International Salt Company sales office. You can also get a free copy of 
“Brine for Today’s Industry’’—which fully describes the Lixate Process. 


International Salt Company, Inc., Scranton 2, Pa. « Sales Offices: 


Atlanta, Ga. Chicago, Ill. Memphis, Tenn. Philadelphia, Pa. 
Baltimore, Md. Cincinnati, O. Newark, N. J. Pittsburgh, Pa. 
Boston, Mass. Cleveland, O. New Orleans, La. Richmond, Va. 
Buffalo, N. Y. Detroit, Mich. New York, N. Y. St. Louis, Mo. 


Service and research are the extras in 


STERLING SALT 


INTERNATIONAL SALT COMPANY, INC. 
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Model 1500H shown, is @ high pressure shut-off valve which 
closes automatically and instantly when predetermined high 
pressure is reached. With addition of a fusible metal plug, 
valve can be furnished to shut off on overpressure and/or over- 
temperature. With control pressure above diaphragm, valve 
can be made into a low pressure shut-off valve. Combination 
high and low pressure shut-off also available. 


Model 1700 shown, is a Solenoid operated valve normally 
energized to maintain valve in open position. On interruption 
of electric current valve closes instantly. Model 1800 Solenoid 
shut-off valve available to shut off gas instantly by applying 
electric current either automatically or through a “panic’’ button. 


Modei 3000 shown, is a piston operated valve, which opens 
instantly when pressure above the piston is released. Restoring 
the pressure above the piston closes the valve. The operating 
pressure above the piston can be obtained from the line or from 
an independent source of gas or liquid and can be automatically 
released or applied by instrument air or gas operated pilots 
or by use of a small three-way Solenoid valve. 


Sentry Valves assure better protec- Standard sizes — all Full-Flow— | 
tion of personnel and property. In- in steel or meehanite 114” to 8”. | COPPUS ENGINEERING CORPORATION 
stant, split second action with full To get more detailed information =| 221 Park Avenue, Worcester 2, Mass. 
flow, available in two basic types. on this outstanding line of Coppus_ | 
Sentry Latch type valves for instant Sentry Valves send the coupon. | 
automatic closing; Sentry Piston type | 
valves for automatic opening and 
closing. 

The Latch type requires manual 
reset — the piston type can be opened 
and closed automatically. 

Sentry Valves can be actuated by 
high or lov’ pressures, by excessive 
temperatures, by excessive flow or 
electrically by use of a Solenoid. 


Please send Bulletin 500, 


eae 
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A look inside the world’s most widely 
used process gas chromatograph .. . 
Here is the most versatile instrument ever 
developed for monitoring multiple compo- 
nents in a complex process stream...the 
Beckman Gas Chromatograph. Its pneu- 
matic heating system, in an explosion-proof 
housing, provides accurate ( +.1°C) temper- 
ature control for long-term analysis repro- 
ducibility. Accessible design simplifies and 
speeds adjustment when required. And ac- 
cessories broaden its range of process ap- 
plications. Unseen in the picture are Beck- 
man application engineers, experienced in 
taking unsolved process monitoring prob- 
lems and building profit-making solutions. 
Beckman engineers tailor-make each in- 
strument and process-prove them under ac- 
tual operating conditions...before delivery. 
Beckman Gas Chromatographs are deliv- 
ered ready to go on stream, with complete 
start-up total picture 
is one of trouble-free operation and opti- 
mum yield...the real reasons why Beckman 
Process Chromatographs outsell all others 
combined.” For detailed instrument speci- 
fications and answers to your process con- 
trol problems...write for data file 2P-1-14. 


Beckman: 

Scientific and Process | Instruments Division 
Beckman Instruments, Inc. 
2500 Fullerton Road, 
Fullerton, California 


It’s a Fact: Beckman atmosphere analyzers on 
America’s atomic submarines monitor life-giving 
air, continuously protecting the well-being of the 
crew during prolonged submersion. 


> 


Textile Technology in Chemical Engineering 


O 


Fabric Construction 
and its effect on 
filtration 


In spite of the emphasis placed on fibers and their specialized performance, the 
chemical and physical characteristics of a fiber are only part of the filter-fabric’s 
story. Construction of the fabric (the weave, count, yarn twist, etc.) must be given 
thorough consideration in the final selection of a filter fabric or the establishment 
of filtration goals. 

Weave, for instance, is a fundamental element in fabric construction. The various 
weaves are the result of different systems used in interlacing th » lengthwise “warp” 
yarns with the crosswise “filling” yarns. 

The plain weave has a simple “one up and one down” construction. By raising 
or lowering the “count” (number of warp and filling yarns per inch) this weave 
may be made as tight or as open as necessary. 

The twill weave is recognized by the familiar diagonal “twill” line. Twills have 
fewer interlacings than the plain weave, and therefore offer greater porosity — but 
this, again, depends on the count. 

The satin weave has even fewer interlacings, providing smooth surface, in- 
creased porosity and high cover factor (particularly important in gaseous filtration). 
Cotton fabrics in this weave are commonly known as “‘sateens.”’ 

These basic varieties—plain, twill and satin—have many variations. But what- 
ever the weave, performance is seriously affected by count and other factors 
involved in fabric construction. 

Which all adds up to this: for complete information about filter fabrics, don’t 
go it alone. Go to the nearest specialist who distributes Wellington Sears filter 
fabrics. He'll help—so will our more than a century of experience in serving the 
fabric needs of industry. And for a handy booklet of information, write Dept. L-1. 


Wellington Sears Company 


gee. FIRST In Fabrics For Industry 
4 ® Wellington Sears Company, 111 West 40th Street, New York 18, N.Y. 
Atlanta Boston + Chicago Dallas Detroit Los Angeles Philadelphia 
San Francisco « St. Louis 
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How increase throughput 
through your 
PRESENT packed columns 


If your present packed columns are using either Raschig 
Rings or Berl Saddles you can increase throughput substan- 
tially by re-packing your towers with Intalox Saddle packing. 


The data in the accompanying chart show typical pressure 
drop, loading and flooding points for all three packings in the 
1” size, all operated under a liquid irrigation rate of 2500 
Ibs./ft. hr. 


You are ahead with Intalox Saddles in any way you operate 

your tower. Should you prefer to work substantially below the 

loading point, say at a gas rate of 500 lbs./ft.* hr., your pres- 

sure drop savings as compared to Raschig Rings would be 

about 65% , and as compared to Berl Saddles, about 25%. 

Should you wish to operate in the low loading range, as many 

towers are being operated, you will be able to pass about 50% 

more gas through the tower, as compared to Raschig Rings; 

and about 15% more gas as compared to 

Berl Saddles. And these higher flow rates 

are realizable at a pressure drop that may 

1 actually be lower than you would have 

Liquid Moss 2 Cae with Raschig Rings or Berl Saddles. Of 

0 Velocity-2500 Ip/ft, hr. : course, the ultimate flooding limits of 

Intalox Saddles are also higher than for 
the other packings. 


Raschig Rings 
@ Ber! Saddi¢s / Like to know more about 


@®intalox Saddles INTALOX SADDLES? 


Write for a copy of Bulletin S-29 


— full of data every engineer 
R THI who is concerned with lower 
cost, more effective packed tower 


operation needs. Address Dept. 
The U. S. Stoneware Co., | 
Akron 9, Ohio. 


PACKING 
200 1600" 2000 U. S. STONEWARE 


Air Mass Velocity - Ib/ft® hr. AKRON 9, OHIO 


Pressure Drop - inches of water per foot of packing 


132F 
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DEVELOPMENTS ... 


JANUARY 12, 1959 


C. H. CHILTON 


Du Pont will make linear 


polyethylene via its own 
low-pressure process at 
Orange, Tex. Du Pont’s 
announcement reaffirms 
company’s broad patent 
claims covering composi- 
tion of linear polyethylene, 
offers to license other 
linear poly producers. 


Standard of Calif. will be 


first to use UOP’s Buta- 
mer process. Unit at Rich- 
mond refinery will convert 
normal butane to isobu- 
tane over Pt catalyst. 


Lynn carbon black process 
(Chem. Eng., July 1953, 
pp. 120-3) will finally go 
commercial this year. 
Engineering is well ad- 
vanced, construction will 
start in March on a unit in 
Texas. Process claims un- 
usually high yields in small 
plants. 


New plastic approaches maturity 


An unusual thermoplastic, introdueed by 
Hercules Powder Co. two years ago in develop- 
ment quantities, will soon graduate from the 
pilot plant. Pleased with its acceptance, 
Hercules now plans a commercial-scale plant. 

A chlorinated polyether called Penton, 
this plastic offers an attractive combination of 
mechanical, electrical and chemical properties. © 
Its outstanding resistance to chemicals, cou- 
pled with ease of fabrication, has led more 
than 20 vendors of anticorrosion equipment to 
offer Penton valves, fittings and coatings. 

Penton can be molded in conventional 
injection and extrusion equipment. Coatings 
are applied by flame-spray or whirl-sintering. 

Chemically, Penton is based on pentaery- 
thritol. The latter first undergoes hydrochlor- 
ination, then ring closure via removal of water 
from the molecule. The resulting cyclic ether, 
bis-3, 3’-chloromethyl oxytane, is polymerized 
to Penton. 

Volume production will no doubt drop the 
present selling price of $6/lb. But cost of 
pentaerythritol and complex processing steps 
will keep Penton in the specialty price range, 
edmits Hercules. Best guest as to ultimate 
price: same range as nylon molding powder, or 
around $1.25/lb. Penton’s markets are ex- 
pected to overlap those of nylon, fluorocarbons 
Kel-F and Teflon, Delrin (Du Pont’s new poly- 
acetal) and special alloys and metals. 


Who represents the maintenance man? 


Jurisdictional disputes between industrial 
and craft unions did not disappear when AFL 
and CIO merged. An internal squabble over 
union representation of chemical maintenance 
workers is now near the boiling point. 

Oil, Chemical & Atomic Workers union 
filed complaints last month with the AFL-CIO 
executive council alleging improper activities 
by the metals and building trades unions. 

OCAW President Knight asserted that 
individual craft unions are seeking jurisdiction 
over “running maintenance work”’ in violation 
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“UNILETS” 


PREX 


Explosion-proof electrical equipment is more important 
today than ever before. Manufacturers of material han- 
dling equipment are adding explosion-proof switches 
and connectors to be used in hazardous areas. And, an 
ever increasing number of industrial plants are almost 
entirely equipped with explosion-proof electrical equip- 
ment. Appleton’s full line of explosion-proof electrical 
equipment is the result of extensive laboratory develop- 
ment and field tests, with your individual safety require- 
ments in mind. Proven acceptance and use by leading 
companies the world over is your assurance that 
APPLETON Weis 


TODAY, MORE THAN EVER... 


The Standard for Better Wining? 


IBLE COUPLINGS 


“ST” Series 
Connectors 


Malleable Iron 
Unilets & Covers 


| 
FOR COMPLETE SATISFACTION AND SAFETY 
4 | 
< 
ou 
~w'S 
ystRY 
Outlet Also Manufacturers of 
Industrial Lighting 6 Automatic 
APPLETON ELECTRIC COMPANY wellington Avenue + Chicago 13, Illinois 
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of a February 1958 agreement by the craft 
unions “to stay out of production and running 
maintenance work, which has long been within 
the jurisdiction of our union.” Knight charged 
that this agreement was being violated by 
craft union organizing activities at these 
plants, among others: Esso and Grace, Baton 
Rouge, La.; Wyandotte, Geismar, La.; Union 
Carbide, Seadrift, Tex.; American Gilsonite, 
Fruita, Colo.; Standard of Indiana, Wood 
River, Ill. 

Union activities in contract maintenance 
also drew Knight’s fire. Specific target was a 
contract between the National Constructors 
Assn. and the pipefitters union. OCAW locals 
are complaining that such agreements between 
craft unions and various contractors (e.g., 
Catalytic Construction Co.) bring craft unions 
into chemical plants and refineries to do main- 
tenance work which should be done by OCAW 
members. 


Are your salary raises big enough? 


g Median earnings, $ 1,000 /yr., of 
i> engineers in all industries 


1958 Earnings| 


1956 Earnings 


1953 Earnings 


4 


LA 


Five-year progress of:| 
@ 1950 graduate 
graduate 
41940 graduate 


10 20 30 40 
Years from first degree 


Engineers Joint Council’s 1958 salary 
data—being released this month—add a new 
dimension to the usefulness of such surveys. 

In addition to showing how your 1958 
earnings stacked up against those of your 
fellow engineers, the new data, when compared 
with figures from EJC’s two earlier surveys, 
give a real measure of how much of your 
salary progress is due to inflation and how 
much you won through merit. 
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For example, follow the earnings history 
of the median 1950 graduate plotted on the 
chart. His 1958 earnings exceeded his 1953 
earnings by 75%. On a compound-interest 


basis, then, this engineer has received a raise. 


of 12% each year for the past five years. 

However, because of the upward displace- 
ment of the entire salary structure for engi- 
neers during the past five years, the 1950 
graduate earned only 23% more in 1958 than 
did the 1955 graduate. His real merit increases, 
therefore, have amounted to only 4% /yr. 

This situation deteriorates further with 
the older classes. The 1940 graduate has aver- 
aged 10%/yr. in raises since 1953. But his 
employer has placed a monetary value on each 
year’s additional experience of only 2%. If a 
1940 graduate has received raises of less than 
8% /yr. he has actually lost ground in relation 
to younger men. 

Watch for a detailed report and analysis 
of these salary figures, coming soon as a You 
and Your Job feature. 


Plant breeding vs. process engineering 


If engineering is the harnessing of 
nature’s forces for the benefit of mankind—so 
goes a widely accepted definition—then attain- 
ment of a high-amylose cornstarch via plant 
genetics is just as significant an engineering 
achievement as separation of amylose from 
starch by chemical means. 

In a feature story last year (Chem. Eng., 
Mar. 24, pp. 66-68) we proclaimed: “Starch 
process nudges genetics to sidelines; smart 
process engineering beats plant genetics in 
race to produce amylose.” Dutch chemical engi- 
neers had found a way to split apart the pre- 
viously inseparable starch components— amy- 
lose and amylopectin. The process involves dis- 
persion of potato starch by cooking in a mag- 
nesium sulfate solution, cooling to agglomerate 
the amylose fraction and centrifuging. 

The spotlight now turns to the geneticists. 
This month, American Maize-Products Co. and 
National Starch Products are milling the first 
crop (10,000 bu.) of a new type of corn called 
amylomaize. Where ordinary cornstarch con- 
tains only 25% amylose (the rest is amylo- 
pectin), the new amylomaize yields a starch 
containing 55% amylose. 

Agricultural experts hope, by further breed- 
ing improvements, to boost amylose content to 


(Continued on page 62) 
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World-wide! 


1958 has been a year of healthy consolidation. The gen- 
erally lower level of new business we have had in com- 
mon with most capital goods companies has given us a 
much needed opportunity to examine all our operations 
with the emphasis on sharpening efficiencies and step- 
ping up the rate of our technological advance. In both, 
we have made substantial gains. 


The sharpening of efficiencies is evidenced by a num- 
ber of changes. Our manufacturing costs and delivery 
times are both noticeably better. A reorganization of 
our Research & Development group has resulted in a 
greater emphasis on basic research and a speeding up of 
development of new processes and equipment. This will 
ultimately include more and better manpower in both 
these areas. We have simplified routines, eliminated 
many nonessential operations and projects which seem 
to creep in during boom times. This allows us to proceed 
with less staff, but a more able and experienced one. 


The current lag in new business has been much less 
noticeable overseas, and we have been concerned with 
a number of very large and significant projects abroad. 
Our subsidiaries have continued to progress and are 
contributing substantially to the financial balance of our 
consolidated effort. 


PLANT ENGINEERING — The year’s major project was the 
design of a 150 metric ton per day triple superphosphate 
plant for Mexico. This large contract includes process 
engineering, plant design, purchase of equipment and 
supervision of construction of the granular fertilizer 
plant as well as attendant facilities such as labs, cafe- 
teria, offices and guest house. 

A second substantial current project, which is being 
carried out jointly by D-O and one of our subsidiary 
companies in Europe, is the design of a large Yugosla- 
vian copper concentrator. Alsc engineered abroad were 
a Belgian dicalcium phosphate plant and the expansion 
of a German phosphoric acid plant. During the year a 
large fertilizer installation in England went into opera- 
tion and was rapidly brought up to operating capacity. 
A fertilizer plant in Montana and a copper concentrator 
in Israel, both D-O designed, were put into operation 
late in the year. 

Latest addition to the list of installations which the 
company can now design is the board plant. We are 
staffed and equipped to engineer any of the basic types 
including wet or dry process hardboard and particle, 
insulating, gypsum and flake board. 


PULP AND PAPER — A Canadian pulp producer will in- 
stall a complete D-O Bleach Plant, and Bleach Washers 
will be utilized in expansion of an Indian groundwood 
mill. Late in the year Brownstock Washing and Recaus- 
ticizing Systems, Deckers and hypochlorite preparation 
equipment were ordered for a new French mill. At a 
second French mill, a large Brownstock Washing Sys- 
tem was put into operation in 1958. 

Recausticizing Systems will be installed at two other 
new mills, one producing paper in India and the other 
linerboard in the western United States. Continued 
evidence of widespread acceptance of the American Disc 
Filter has been demonstrated by the number of orders 
entered for this efficient saveall. Also of interest were 
filters ordered for local manufacture from our Austral- 
ian subsidiary and our Japanese representative. 


FOOD PRODUCTS — In the citrus industry, Merco Cen- 
trifuges and Mercone Screening Centrifuges have been 
applied to the finish-processing of orange juice prior to 
concentration. Successful also has been application of 
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the Centrifuge-Precoat Filter combination to apple juice 
processing. 

. Corn starch washing systems consisting of various 
combinations of centrifugal equipment were ordered for 
mills in the United States, Colombia, Holland and Mex- 
ico. And, as in so many previous years, the sale of 
RapiDorr Clarifiers and O-C Filters for cane sugar proc- 
essing has contributed heavily to orders entered. 


FLUOSOLIDS SYSTEMS — Applications of the FluoSolids 
system were broadened in 1958 to include heat treatment 
or drying of such materials as foundry sand, phosphate 
base food products and concentrated detergent and for 
carbon reactivation. Another new application will be 
partial roasting of sulfide concentrates at one of Can- 
ada’s largest smelters. 

Other FluoSolids projects now in the design stage or 
under construction are slag dryers for India and Ala- 
bama; pyrite roasters for Spain, South Africa and Cali- 
fornia; a coal dryer for a midwestern producer and 
two-stage arseno pyrite roasters tor installation in the 
gold fields of northern Canada. Now in operation or 
under construction around the free world are over 100 
FluoSolids installations on such proven applications as 
sulfide ore roasting, coal and slag drying, and limestone 
and phosphate rock calcination, 


SANITATION — This phase of our business has been par- 
ticularly active during 1958 both at home and abroad. 
Over thirty-five installations of the CompleTreator sew- 
age treatment unit, first introduced last year, are now 
in operation providing treatment facilities for housing 
developments, industrial plants, and other small centers 
of population. Equipment for large domestic projects 
now under construction include Clariflocculators for a 
chemical precipitation plant in northern New York 
State, Densludge Thickeners for the nation’s capitol, 
large Digesters and Distributors for Dallas County, and 
Clarifiers and Distributors for a Biofiltration plant in 
Kansas. 

Abroad, D-O will supply units for two plants in New 
Delhi, as well as for installations in Venezuela, Iraq and 
Kenya. North of the border, extensive additions to the 
metropolitan Toronto treatment system will be D-O 
equipped. 

Major developments in this field have been the SR 
Clarifier, a new rapid sludge removal mechanism for 
final clarification in biological treatment, and the D-O 
Aerator for the activated sludge process. Installations 
using both units are already in operation, and a major 
pulp and paper producer has ordered Aerators for a 
new waste treatment plant. 


COAL — Fine coal recovery and water clarification will 
be accomplished at Eastern and Australian cleaning 
plants in large Thickeners ordered within the past year. 
In a number of instances, an American Filter and ODS 
Pump will complete the fines recovery circuit. 


IRON AND STEEL — Proof of the versatility of the DSM 
Screen is its application at three points in the heavy 
media cyclone flowsheet. In its first use on the Iron 
Range it has considerably reduced magnetite losses. In 
this general field also the Thickener-Filter combination 
has continued to be widely applied to recovery of blast 
furnace flue dust. 


CHEMICAL — In 1958 new developments highlighted 
Dorr-Oliver activity in the far-flung chemical industry. 
Among the foremost of these was the plastic Filter, a 
rotary drum vacuum unit constructed of plastic with 
glass fiber reinforcing. Initial orders indicate the appli- 
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cability and economy of this unit for mildly corrosive 
applications. 

A second major development, the Merco H-30 Cen- 
trifuge, provides the chemical industry with a high 
capacity, high speed unit capable of clarifying up to 600 
gallons of slurry per minute. The product of nearly four 
years of testing, this machine has substantially reduced 
operating power requirements per gallon of feed. One 
of the first commercial applications will be crystal sepa- 
ration at 90° below zerec. 

Result of yet another new design program is the ex- 
panded line of Type L centrifugal pumps. Here, three 
new designs provide increased capacity and head range 
and reverse inlet flow for operating speeds of both 1750 
and 3500 rpm. In addition, Hypalon elastomer lining is 
now standard for both Olivite and ODS Pumps. 

. During the year a German manufacturer ordered the 
eighth and ninth Horizontal Filters for dewatering arti- 
ficial resins, and domestic producers purchased Hori- 
zontals for such applications as washing ammonium 
sulfate and nitrocellulose and filtering potash and cop- 
peras. Also in the potash field was use of the DSM 
Screen for debrining crystallizer underflow. 


GENERAL METALLURGICAL — Development of an air-lift 
agitation system for the American Filter has provided 
a third method of maintaining heavy solids in suspen- 
sion prior to filtration. Complementing the conventional 
paddle and swing agitators, this new method has been 
extensively tested at operating installations. 

U.S. and Chilean producers have ordered giant Thick- 
eners with the strongest turntables ever fabricated, and 
a copper mill in the Belgian Congo will utilize ten large 
vacuum Filters in a current expansion. New construc- 
tion at U. S. cement plants includes the three largest 
Slurry Mixers ever furnished, each 120 feet in diameter, 
as well as a variety of smaller machines. 


WATER — Here also new construction and plant expan- 
sions resulted in application of a variety of D-O pre- 
treatment equipment. Two large Hydro-Treator mech- 
anisms will supplement four additional units already 
in operation at Miami, Florida; and Topeka, Kansas will 
utilize Presedimentation Clarifiers and Flocculators. 
PeriFilter systems will be installed at Peoria, Illinois 
and Leander, Texas; and in Mexico City the first Peri- 
Filter of a new, simplified control design is now going 
into operation. 


Not the least of our gains in efficiency has resulted 
from new and vastly improved headquarters facilities 
both here and abroad. Our new International Headquar- 
ters was completed here in Stamford in July, the staff 
of D-O NV expects to move its own new office building 
in Amsterdam shortly, and our associates in both Brus- 
sels and Paris are enjoying new and excellent facilities 
in co-operatively owned buildings. 


In every respect, we are better prepared than ever 
before to take advantage of the upswing to come and to 
give better service to our customers throughout the 
world. This betterment, of course, could only have come 
about by the diligent and co-operative efforts of our total 
staff, and to them belongs the credit for the work done. 


J. D. Hitcn, Jr. 
President 


November 5, 1958 


D-O, Americdn, Merco, RapiDorr, FiuoSolids, Densiudge, DSM, Olivite, and PeriFilter—Reg. T.M. U.S. Pat. Off. 
Mercone, CompleTreator and ODS are trademarks of Dorr-Oliver Hypalon—Reg. T.M. E. |. du Pont de Nemours & Co. 
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CHEMENTATOR .. . 


70, 80, even 100%. This is not an impossible 
goal; an 82%-amylose corn has already been 
bred under laboratory conditions. And “waxy 
corn,” yielding essentially 100% amylopectin, 
has been grown commercially for a number of 
years. Until 100%-amylose corn is grown, 
however, production of pure amylose will 
require chemical processing of a two-com- 
ponent starch, either by the Dutch process or 
by selective precipitation with a polar solvent, 
e.g., butyl alcohol. 

Chemically related to cellulose, amylose 
can be made into a film, similar to cellophane, 
but water-soluble. Packaged foods wrapped in 
this film can thus be cooked without removing 
the wrappings. The film could also be used to 
package such water-dispersible products as 
detergents, dyes and insecticides. Along more 
prosaic lines, high-amylose starch is expected 
to find uses as a premium sizing or bonding 
agent for paper and textiles, and for formation 
of rigid gels in food products. 


Carbon black hits the dirt 


Producers of carbon black will be watching 
with interest current efforts to establish use 


of this material as a soil-conditioning agent. 

Latest idea is incorporation of carbon 
black into composted municipal garbage to pro- 
duce a material, called Orbon, which is said to 
improve the physical properties of the soil as 
well as furnish desirable plant nutrients and 
minerals. 

One function of carbon black is to absorb 
solar radiation, thus increasing soil tempera- 
ture. This, in turn, increases biological activity 
and lengthens the growing season. Carbon 
black also increases the water-holding capacity 
and average moisture content of the soil. 

Process for making Orbon is the result of 
joint work by Williams Patent Crusher & Pul- 
verizer Co., St. Louis, and Chicago engineers 
J. F. T. Berliner and E. W. Hebestreet. Licens- 
ing agent for the process is Cities Disposal 
Utilities Co., Chicago. Late last month this 
firm told CE that negotiations then under way 
for four municipal installations were expected 
to be completed early this year. 

Here’s how process works: In a continu- 
ous-flow system, municipal garbage and 
' refuse is drained of excess liquid, hand-picked 
to remove large or salvageable items, magne- 
tically processed to remove cans, shredded to 
minus 4 in., again magnetically processed and 
again shredded to 14-%4, in. It then passes con- 


tinuously through a series of composting bins. 

An aqueous dispersion of carbon black 
(about 25 lb./ton) is blended into the compost 
by means of a pug mill. The mixture is ex- 
truded into pellets, screened, bagged or 
shipped in bulk. It may be sold for direct 
application or may be further processed by 
fertilizer mixers. 

This is the prospective economic picture: 
A 150-ton/day facility would cost about 
$500,000. Plant charges city roughly $1/cu. yd. 
(or $3.40/ton) to dispose of its garbage (this 
is said to be less than cost of burning). Carbon 
black can be low-grade or off-grade material. 
Orbon, touted as better than Milorganite 
(made from Milwaukee’s sewage sludge), can 
sell for half the price of Milorganite. 


Better adsorption via HCl treatment 


Scheduled for startup this month is first 


U. S. production of HCl-treated adsorbent 
clays. Morton Chemical Co. will operate the 


new 100-ton/day Weeks Island (La.) plant 
under contract for Milwhite Co., Houston dis- 
tributor of adsorbents, drilling-mud clays and 
other nonmetallic minerals. 

Although the Germans have long used 
hydrochloric acid for activating clays, U. S. 
producers have preferred the cheaper sulfuric 
acid. Milwhite may have developed operating 
economies which help overcome the penalty of 
HCl cost; the company claims many new, but 
undisclosed, process features as the result of 
two years’ joint research and pilot-plant work 
by Milwhite, Morton and Kidde Processing Co. 

Big advantage of HCl treatment is 25- 
75% higher decolorizing efficiency of the 
product clays. The chloride salts produced in 
the digestion step are more soluble than the 
sulfates produced under similar conditions 
using H.SO,. Thus they are more easily 
removed from the clay by washing. 

Output of the new plant will go chiefly to 
lube oil producers, vegetable oil refiners, dry 
cleaners and catalyst manufacturers. 


Live “bugs” mean death to insects 


First commercially produced “live” insect- 
icide for food and forage crops is now set for 
large-scale testing and shipment, following 
last month’s grant of a temporary tolerance 
exemption by Food & Drug Administration. 

New product, called Thuricide, is being 
made by Bioferm Corp. (formerly Pacific 
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STEP 
EFFICIENCY 

SULFONATIONS, 
SULFATIONS 


-- USE SULFAN’ 


(stabilized sulfuric anhydride) 


Basic Chemicals for American Industry 


hemical 


CuemicaL 12, 1959 


Step up sulfonation efficiency. “Sulfan” 
has 99.5% SOz available for sulfonation re- 
actions. For many applications, “Sulfan” 
offers nine times as much usable SO; as 
100% sulfuric acid . . . over three times as 
much as 20% oleum. This can mean a con- 
siderable saving in operating costs. 


Step up processing efficiency. With 
“Sulfan,” there is no waste acid. This means 
that you can increase batch sizes or get more 
rapid through-put .. . often double without 
increasing size of equipment! Since no water 
is formed when “Sulfan” is used for sulfona- 
tion, the waste acid problem inherent with 


use of sulfuric acid or oleum is eliminated. . 


These benefits alone make “Sulfan” worth 
your thorough investigation. You may be 
able to realize other important process 
economies and advantages too. 

“Sulfan” is readily available in tank cars 
and 750-lb. drums. 


Write today for confidential technical in- 
formation on the use of “Sulfan” in your 
process. 


Use ‘‘Sulfan”’ for: 


Synthetic Detergents 

Dye Intermediates 

Petroleum Fractions 

Textile Specialties 

Pharmaceuticals 

Fatty Acids 

Lubricant Additives 

Agricultural and Industrial 
Emulsifiers 


GENERAL CHEMICAL DIVISION 


AO Rector Street, New York 6, N.Y. 


‘i 


CHEMENTATOR . . . 


Yeast Products), Wasco, Calif. Its active prin- 
ciple consists of live spores of the microorgan- 
ism Bacillus thuringiensis. 

Interest in this bacterium—first isolated in 
191l—was rekindled in 1956 through the 
efforts of E. A. Steinhaus at University of 
California. Harmless to man, other animals, 
fish and plants, it kills leaf-eating insects, such 
as the alfalfa caterpillar, upon ingestion of 
40,000-80,000 spores. Insects do not build up 
resistance to its killing action. 

Thuricide is made by fermentation of a 
bacterial culture. When ¢ vth of the culture 
and sporulation are complete, spores are re- 
moved from spent nutrients and dried under 
vacuum. Depending on intended application, 
the dry spores are ground and mixed with an 
inert diluent to potencies ranging from 100 
million to 10 billion spores per gram. 


‘| {Momorrows Technology 


Today's embryonic developments which have 
special significance for chemical engineers 


Oxygen fluoride attracts rocketeers 


Today’s search for better rocket fuels and 
oxidizers has focused attention on a little- 
known, never-commercialized chemical, oxygen 
fluoride (OF.). 

From the standpoint of maximum specific 
impulse, fluorine is the best oxidizer for 
hydrogen but is a poor choice when carbon is 
part of the fuel because of the high molecular 
weight of carbon tetrafluoride combustion 
product. Carbon should be burned with oxygen 
to produce low-molecular-weight CO. 

For hydrocarbon fuels, therefore, oxygen 
fluoride appears to be an ideal oxidizer. It is 
easier to liquefy than either oxygen or fluorine, 
is thought to be less corrosive than fluorine. 
On the minus side, it is highly toxic. 

A spokesman for Pennsalt Chemicals 
Corp. tells CE that his company would be inter- 
ested in making OF, if the military wanted it. 
However, development of a good process would 
have to come first. The classical route—reac- 
tion of fluorine with water—won’t do for com- 
mercial manufacture. 


Precision gives better thermo data 


Extension of knowledge of the thermody- 
namic properties of water to high pressures 


and temperatures—essential to development 
of more-efficient steam power plants—is call- 
ing into play research skills of a high order. 

As its part in an ASME-administered pro- 
gram of experimental investigation, the chem- 
ical engineering laboratory of California 
Institute of Technology is measuring Joule- 
Thomson coefficients of water at temperatures 
up to 1,500 F. and pressures as great as 15,000 
psi. Specially designed equipment permits re- 
searchers to measure temperature differences 
of the order of 1 deg. F. with a precision of 
0.002 deg. Pressure differences of about 10 
psi. are measured with an uncertainty of less 
than 0.01 psi. 

Cal Tech’s experimental setup includes an 
eight-stage centrifugal circulating pump, 
equipped with titanium carbide or sapphire 
bearings. A sintered aluminum oxide thimble 
is used as the expansion orifice. 

After completion of Joule-Thomson meas- 
urements in the near future, the Cal Tech 
engineers will investigate isothermal enthalpy- 
pressure coefficients. 


Research and development briefs 


A simple synthesis of iridomyrmecine—a 
bicyclic lactone—achieved by Friedhelm Korte 
of Bonn University (Germany) is expected to 
open the way for commercial production of 
one of the most interesting biological sub- 
stances found in recent years. Iridomyrme- 
cine, the poison of a tropical ant, shows antibi- 
otic action against typhoid, cholera and 
tuberculosis and is toxic to most insects. Re- 
search groups in several countries, including 
Merck in the U.S., have been striving for 
synthesis of this material. 


... Ultrasonic energy can speed up trans- 
fer of heat and mass, boosting rate of evapora- 
tion of liquid droplets. William Mirsky and 
J. A. Bolt, University of Michigan, told the 
ASME at its annual meeting last month in 
New York that single drops of cumene, sus- 
pended inside a hollow barium titanate trans- 
ducer, evaporated as much as 58% faster 
when the transducer was vibrating at 35,000 
cycles/sec. Basic objective of this research 
was “a more complete understanding of the 
factors involved in the combustion of liquid 
fuels and development of means for increasing 
their rate of burning.” 


more on DEVELOPMENTS 
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HERCULES POWDER COMPANY 


INCORPORATEO 


900 Market Street, Wilmington 99, Delaware 


CHEMICAL MATERIALS FOR INDUSTRY 
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REACH FOR SPACE. From sat- 
ellites tot Project Moon”’; from 
Nike missiles for defense to 
ICBM’s for retaliation; today 
man’s mastery of space is be- 
coming ever more apparent. 
Hercules, through its Chemical 
Propulsion Division, is playing 
a role in these new achieve- 
ments of science. Hercules has 
been making solid propellants 
for rockets since 1942, advanc- 
ing performance characteristics 
through continued research and 
development. Theseadventures 
into space are a combined ef- 
fort of American industry and 
government. Hercules takes 
pride in whatever services it 
can render. 


RECORD PROGRESS OF MULTI- 
COLOR. The development of 
multicolor lacquer, a revolu- 
tionary new finish for interior, 
exterior, and product applica- 
tion, is documented in a 19- 
minute color motion picture 


just released. The film demon- 
strates the beauty, durability, 
and economy of this remark- 
able protective coating. Con- 
tact your multicolor lacquer 
supplier for showings. 
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DEVELOPMENTS... 


Tail gos (05%NO2, 4%02) 
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905, | Catalytic 
HNO3 combustor _ 900 F 
acid H,0— 
absorption | Waste heat 
tower | boiler 


Heat from catalytic reaction is 


Where Tail Gas Oxidation 


Engineers tout gains in catalytic oxidation of 
nitrogen oxides in chemical plant stack gases. 


That reddish-brown plume of 
smoke which traditionally bil- 
lows out of nitric acid plant 
stacks may be a thing of the 
past. Catalytic reactors which 
burn the brown NO, in the tail 
gas to colorless gases (Chem. 
Eng., Sept. 8, 1958, p. 58) are 
beginning to catch on, marking 
the most important change in 
nitric acid plant design since the 
coming of the power-recovery 
turbine. 

Catalytic combustors, inserted 
between the absorption tower 
and power-recovery turbine, 
serve a dual purpose: Air pollu- 
tion caused by escaping nitrogen 
oxides is wiped out. And tail gas 
temperature is raised several 
hundred degrees Fahrenheit, in- 
creasing power recovered — 
either by increased turbine effi- 
ciency or by generation of steam 
before gas passes through tur- 
bine. 

But making these catalytic re- 
actors work properly under ac- 


tual plant conditions is a tough 
assignment: Catalytic destruc- 
tion of nitrogen oxides is full of 
as many problems as confronts 
any new technological develop- 
ment. There are now at least 
nine commercial units operating 
—with varying degrees of suc- 
cess. 
>Simple in Theory — Tail gas 
from nitric-acid absorption tow- 
ers contain around 0.5% nitro- 
gen oxides and 2-4% oxygen. 
When an inexpensive fuel gas, 
such as waste hydrogen or nat- 
ural gas, is injected into tail-gas 
stream and the mixture passed 
over a suitable catalyst, two 
over-all reactions take place: 
CH, + 2 0:.—->CO; + 2 H:0 
(The same as in flame burning 
except here fuel concentration is 
below flammable range.) 
2 NO: + CHi—->CO; + 2 H:0 + Nz 
All reactions give harmless, odor- 


less gases. 
Catalysts which promote these 


A 
. 
| 
: 
{ 


Effluent 
down to 10 ppm. NOe 
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Turbine 


Com- 
pressor 
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drive 


converted to power 


Stands Today 


reactions include platinum, 
nickel, rhodium and palladium. 
But designing combustion sys- 
tems to give complete tail-gas 
reaction according to these equa- 
tions has been an engineering 
challenge. 

Much of the engineering de- 
velopment on catalytic combus- 
tors has been on a trial-and-error 
basis. In an attempt to pinpoint 
the exact state of progress in 
this field, CE questioned four of 
the leading companies working 
with catalytic combustors. This 
is what we were told: 
Still an Art — Engineering 
companies consider catalytic 
combustors “optional equip- 
ment” on nitric plants that they 
design. Yet, one thing seems 
sure: As air pollution laws 
tighten up, more plants now dis- 
charging NO-NO, effluents to at- 
mosphere will install catalytic 
combustors. 

First, a plant has to have an 
economical source of fuel gas. 
Then, it must determine whether 
to emphasize maximum elimina- 
tion of nitrogen oxides or max- 
imum recovery of power. Fi- 


Power recovery — 


nally, when the project engineer 
starts looking for a ready-made 
combustor to fit his need he 
finds that there is no such thing 
as a “packaged” catalytic com- 
bustor that meets all plant speci- 
fications. 

Under present practice, every 
unit is tailored to the specific 
installation. While this assures 
maximum satisfaction for a 
given set of conditions, there 


often isn’t sufficient flexibility in 
such a design to permit switch- 
ing catalyst at a later date. 

At present, combustors use 
either ribbon or pellet platinum 
catalyst. Cost of a catalytic com- 
bustor ranges from $1.50-3.00/ 
scfm. tail gas processed, depend- 
ing upon choice of catalyst. Pay- 
out time, governed by value of 
extra power recovered, may 
range from two to five years. 


What Catalyst Makers Report 


> Ribbon Catalysts — Catalytic 
Combustion Corp., Detroit, 
Mich., has done considerable re- 
search and development on the 
engineering aspects of its plat- 
inum ribbon catalyst.* 

Firm’s versatile crimped rib- 
bon catalyst consists of a plat- 
inum alloy deposited electrolytic- 
ally on a high-nickel-alloy (80% 
Ni, 20% Cr) support. Miles of 
ribbon are woven into a hollow 
cylindrical cartridge giving a 
large active surface area. 

Compact cartridge can be 
housed in a pressure vessel that 
is smaller than an equivalent 
pellet-catalyst reactor. Another 
advantage is absence of particles 
that can blow over into turbine. 
Reactor Design — Catalyst 
cartridge fits into reactor shell 
so that tail gas, mixed with fuel, 
flows inward through woven cat- 
alyst and out through the cen- 
ter. Catalyst reportedly can op- 
erate above 1,600 F. reducing 
oxides below 160 ppm. 

Entering gas must be hot 
enough to initiate catalytic re- 
action; the temperature required 
depends on gas composition. If 
preheating is needed, heat from 
hot exhaust gas or a direct-fired 
oil burner ahead of catalyst bed 
will do the trick. 

Firm’s catalyst is used in four 
nitric-acid plants and in’ Kop- 
pers’ niacin plant at Arroyo, 
W. Va. The Arroyo installation 
is the only combustor in service 
other than in a nitric acid plant. 

*Donahue, J. L., “System Design 
for the Catalytic Decomposition of Ni- 


trogen Oxides,” private publication of 
Catalytic Combustion Corp. 
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Arroyo unit handles 250 Ib./ 
hr. waste gas at 1 atm. and 
250 F. containing 50% nitrogen 
oxides and nitric acid. After 
heating to 800 F. with recycle 
gases and preheat burner, waste 
gas mixes with propane fuel in 
exhaust fan feeding combustion 
chamber. 

Catalyst element is mounted 
in 18-in. by 24-in. rectangular 
frame, 2.5 in. thick, positioned 
at an angle in a 12-ft.-high by 
4-ft. square chamber. Exhaust 
gas, with less than 60 ppm. ox- 
ides, vents to atmosphere. 
> Pebble Catalysts — Girdler 
Catalysts, Louisville, Ky., work- 
ing with Girdler Construction, 
decided to develop its own cat- 
alyst after testing oxide-destroy- 
ing potential of available cat- 
alysts. 

Girdler’s pellet catalyst, a plat- 
inum type On a ceramic carrier, 
is being used in two nitric’ acid 
plants. Both combustors came on 
stream in mid-1958. One instal- 
lation maximizes power recovery 
while the other aims at most 
complete oxide elimination. 

Catalyst performance data: 
Oxides have been cut to less than 
10 ppm. in pilot studies. Reac- 
tion ignition temperature is 300- 
400 F. with hydrogen fuel and 
750-890 F. with natural gas. Cat- 
alyst operates with space veloci- 
ties as high as 50,000.* Expected 
catalyst life is 2-5 years. 
> Novel Temperature Control— 
When exit gas from catalytic 


*Space velocity is volume of inlet 
gas (60 F., 1 atm.) per hour per volume 
of catalyst. 
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PROCESSES & TECHNOLOGY... 


combustors feeds directly to a 
turbine, temperature control is 
critical. Upper limit of turbine 
operation is around 1,200 F. 
while combustors can deliver a 
1,500-F. gas, if left unchecked. 

Girdler’s solution for plant de- 
siring maximum power recovery 
is to use a two-bed, series-hooked 
reactor system and to split tail 
gas stream into three parts. 

One portion flows into first re- 
actor, second portion is added to 
effluent from first reactor and 
mixture piped to second reactor. 
Final unoxidized portion mixes 
with second reactor’s exhaust, 
lowering temperature enough to 
handle in turbine. 

This scheme obviously is not 


designed for maximum destruc- 
tion of nitrogen oxides. 
> Reactor Details—Reactors are 
horizontal down-flow vessels with 
thin catalyst beds. Interior is 
stainless-lined. 

Girdler tried to inject natural- 


* gas fuel through a sparge line 


directly above catalyst bed, but 
got incomplete mixing. Fuel now 
flows directly into tail gas line 
upstream of the reactors. 

Second unit, for maximum 
elimination of nitrogen oxides, 
employs a single-bed vertical re- 
actor. Unit is undergoing modi- 
fications because gas by-passing 
around edges of catalyst bed 
was contaminating cleaned-up 
effluent. 


How Engineering Companies Feel 


Starting Early — Chemical 
Construction Corp., New York, 
N. Y. pioneered the idea of boost- 
ing power recovery by raising 
tail gas temperature in the tur- 
bine. First breakthrough came 
in 1953 when a small gas turbine 
that would handle 1,250 F. gas— 
actually a converted Westing- 
house railroad turbine—became 
available. 

Pilot work with Catalytic Com- 
bustion Corp. developed a suit- 
able platinum ribbon catalyst 
and the first unit went on stream 
at Allied Chemical’s Hopewell, 
W. Va., nitric acid plant in early 
1955. Fuel is supplied from a 
waste hydrogen stream. While 
unit is designed primarily for 
power recovery, destruction of 
nitrogen oxides—giving a nearly 
colorless stack—is a welcome 
bonus. 
>» Changeover — For their sec- 
ond unit at Escambia Chemical’s 
nitric acid plant at Pensacola, 
Fla., Chemico engineers switched 
to a platinum pellet catalyst. 
They found that ribbon catalyst 
works well with hydrogen fuel at 
initial temperature of 850 F., 
but is ineffective with natural 
gas—the fuel used at Escambia. 

To keep pressure drop across 
pellet catalyst to a minimum, en- 
gineers designed a unique multi- 
bed reactor. Although Chemico 
will not go into details, it says 
that unit is made completely of 
stainless steel and handles about 
20,000 scfm. at a space velocity 


of about 75,000. Temperature of 
exit gas from combustor is con- 
trolled by regulating amount of 
fuel fed to the unit: Using less 
than stoichiometric amounts 
keeps tail gas at optimum tur- 
bine temperature. 

As in the Hopewell unit, tail 
gas drives a 1,250 F. turbine— 
designed for Chemico by the 
Elliott Co. Tail gas leaving the 
Escambia plant is colorless. 
> Pros and Cons—Big advan- 
tage of catalytic combustors for 
power recovery, says Chemico, 
is the 95% fuel efficiency com- 
pared to around 50% in a fired 
heater. While some engineers shy 
away from trying to run tur- 
bines over 1,100 F., Chemico is 
completely satisfied on this score. 

Choice of catalyst, states 
Chemico, depends on fuel avail- 
able. With hydrogen, ease of 
mounting a ribbon catalyst gives 
it an economic edge. But to get 
sufficient temperature rise with 
natural gas, a pellet catalyst is 
called for. 

Score Four More — Chemical 
& Industrial Corp., Cincinnati, 
Ohio, has commercial experience 
with four units in nitric acid 


plants: Collier Carbon & Chem- © 


ical, Brea, Calif.; Standard Oil 
of California, Richmond, Calif.; 
Texas Co., Lockport, IIl.; St. 
Paul Ammonia Products, Hast- 
ings, Minn. 

Firm’s first unit at Collier 
Carbon (then Brea Chemical) 
was installed in 1955 to comply 


with regulations of Los Angeles 
Air Pollution Control District. 
Unit—using a pellet catalyst— 
is now reportedly slashing nitric 
oxides effluent to 10 ppm., which 
meets smog-control require- 
ments. 

Collier unit, excluding waste- 
heat boiler, is 20 ft. high and 6 
ft. dia. Tail gas, 9,600 scfm. at 
900 F., is mixed with 10% excess 
natural gas and feeds downward 
into water-jacketed, single cata- 
lyst bed, 4 ft. dia. and 5 ft. deep. 

Pressure in catalyst chamber 
is 80-85 psig. Gases at 1,600 F. 
flow to waste heat boiler, gener- 
ate 550 psig. steam, and flow to 
power recovery turbine at 900 F. 
> Change to Ribbon — In the 
units at Texaco and St. Paul 
Ammonia, C&I experimented 
with ribbon catalysts coated with 
noble metals. 

Texaco unit, which went on 
stream last February, handles 
16,000 scfm. waste gas contain- 
ing 0.3% nitrogen oxides using 
reformer hydrogen fuel gas. 
Ribbon catalyst reduces nitrogen 
oxide effluent to 100 ppm.—below 
the visible range. 

Catalyst cartridge is 48-in. 
O.D. and 13 in. long, contained in 
a jacketed pressure vessel. Tail 
gas, mixed with hydrogen, enters 
unit at 90 psig. and 900 F. Gas 
exits at 1,500-1,600F., cools to 
900 F. in waste heat boiler, and 
feeds a 3,200-hp. turbine. St. 
Paul unit is similar to this except 
that it uses natural gas fuel. 
> Which Is Better?—Based on 
experience with these four units, 
C&I now leans toward the ribbon 
catalysts instead of pebble cata- 
lysts because of design advan- 
tages: Smaller vessel, horizontal 
flow and reduced pressure drop. 

On the debit side, ribbon 
catalysts may overheat in spots 
and burn out the active material. 
But offsetting this, pellet cata- 
lysts tend to erode and grind off 
the active coating. Ribbons 
should be coated with some noble 
metal, says C&I, because re- 
duced oxides of a metal catalyst 
such as nickel will burn away if 
the ammonia supply to nitric 
plant is accidentally shut off and 
oxygen content of tail gas zooms 
up. 

Reactors C&I installs are 
stainless-lined; mild steel vessels 
corrode and resulting iron oxide 
acts as a catalyst and makes hot 
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Cleveland drives help control scale and corrosion 


Ten pumps, driven by Cleveland speed reducers, 

hold a key to successful operation © the 

$80 million Valley Steam plant of the Los Angeles 

Department of Water and Power. Clevelands 
rovide those pumps with the correct 

speed required to feed accurate volumes and 

proportions of scale control chemicals 

into the water system. 


Supplying needed power with smooth, uniform 
torque, Cleveland speed reducers incorporate 
case-hardened worms and nickel-bronze 


gears for years of trouble-free service. That's 


why Clevelands are found in most applications 
requiring compact, dependable 


speed reducers. 


See how 4 Cleveland right-angle speed reducer 
can benefit your operation oF 
process. Ask for Bulletin 1 45. Write 
The Cleveland Worm & Gear 
Company, 3275 East g0th Street, 
Cleveland 4, Ohio. 


Affiliate: The Farval Cébrporation, 
Centralized Systems of Lubrication. 
In Canada: Peacock Brothers Limited. 
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spots. Firm prefers to cool exit 


gases to 900 F. in a waste heat. 


boiler and export. steam rather 
than try to operate a turbine at 
1,200 F, 

C&I regards the power recov- 
ery function of its catalytic com- 
bustors as secondary, preferring 
to stress fume elimination. Firm 
adds that every case must be 
viewed in light of the individual 
plant economics. 


World Petroleum Congress 
Will Mark 100th Oil Year 


Fifth World Petroleum Con- 
gress, to be held May 30-June 6 
in New York City’s Coliseum will 
host more than 5,000 delegates 
from some 47 countries. Chief 
attraction will be the presenta- 
tion of 70 technical sessions cov- 
ering oil operations from geology 
and refining to uses of atomic 
energy. 

Moreover, oil men will be 
commemorating the fact that it 
was 100 years ago that the first 
well was brought in at Titusville, 
Pa. Oil’s 100th anniversary year, 
some oil spokesmen maintain, 
will be a big one to tell its story 
to America. 

Topics of likely interest to 
chemical processors will be cov- 
ered in such sections as Oil 
Processes and Refining and 
Chemicals from Petroleum and 
Natural Gas. 


Double-Duty Solvent 
Cuts Painting Costs 


Du Pont’s’ Electrochemicals 
Dept. claims to have developed 
a safer, faster and more economi- 
cal method for cleaning and 
painting metal parts. Basis of 
the process is a single solvent— 
nonflammable trichlorethylene— 
used for both vapor degreasing 
and paint thinning. Machinery 
is designed primarily to fit into 
an automated production line. 

All operations in the painting 
machine take’ place under a 
blanket of trichlorethylene vapor. 
Work enters at one end, is 
cleaned, spray painted, and leaves 
machine free of trichlorethylene 
thinner. If air-drying paint is 
used, parts are ready to ship. 
Baked-on coatings can be sent 
directly to the baking oven. 


Savings as high as 50% on 
initial investment and operating 
costs are claimed for this two-in- 
one process. 
economies result from recover- 
ing oven-sprayed paint and the 
volatile thinner. 

Du Pont says that trichlor- 
ethylene-thinned paints can be 
formulated with properties simi- 
lar to most conventional paints. 
Most ordinary paint ingredients 
that are soluble in trichlorethy- 
lene, such as certain alkyd resins, 
epoxy esters and acrylic esters, 
can be used in trichlorethylene- 
thinned paints. 


Nuclear Energy Efforts 
Probe Two New Ideas 


Research has spawned a trio 
of new developments in funda- 
mental thinking about nuclear 
reactors. 

Babcock & Wilcox’s Atomic 
Energy Div. is prchbing along 
two lines in basic design: “spec- 
tral shift” method of control, 
using mixed light and heavy wa- 
ter in pressurized-water react- 
ors; and development of high- 
temperature reactor coolant, us- 
ing fine particles of solid sus- 
pended in gas. 
> Variable Moderator — New 
spectral-shift control technique 
holds promise of lowering or 
eliminating entirely the number 
of control rods needed and of 
sharply reducing nuclear fuel 
costs. B&W estimates that reac- 
tive life of core can be extended 
to more than twice that expected 
from a conventional pressurized- 
water reactor—to about 40,000 
megawatt-days per ton of fertile 
material. 

To achieve core with a long 
life, initial fissionable mass must 
be in excess of that needed to 
form critical mass. This excess 
“reactivity” must be carefully 
controlled and made available to 
replace material used during 
burnup. 

By varying the percentage of 
heavy water in the coolant-mod- 
erator, B&W explains, you effec- 
tively make new fuel available. 
B&W uses an initial heavy water 
concentraion of about 80%, di- 
lutes it during the burnup to 
about 30%. 

Moreover, states B&W, this 
method of control boosts average 


Main operating . 


conversion ratio (number of fis- 
sionable atoms produced per fis- 
sionable atom destroyed) by 
about 0.2, and facilitates non- 
uniform loading which can give 
up to 75% more heat. 

> Suspension Coolant — Re- 
search at B&W has shown that 
heat transfer and transport prop- 
erties of gases are greatly im- 
proved by suspending fine parti- 
cles in the gases. 

B&W’s work thus far has been 
largely with graphite-CO, mix- 
tures with densities up to 8 lb./ 
cu. ft. circulated in #3-in.-dia.- 
pipe closed loop at 35 psig., 300 
F. and 40 ft./sec. Heat transfer 
increased by a factor of eight 
over that for CO, at the same 
pressure, temperature and veloc- 
ity. Heat transported around the 
loop increased 21-fold. 

Gas-suspension reactor cool- 
ant consists of fine particles 
(less than five microns dia.) of 
graphite or other solids sus- 
pended in CO., nitrogen, helium 
or argon. Densities vary from 
5-15 lb./cu. ft. Coolants circu- 
late in closed primary system in 
an arrangement similar to that 
in pressurized-water, gas or liq- 
uid-metal reactors. 

B&W expects a sharp reduc- 
tion in necessary heat-transfer 
surface and a boost in reactor 
inlet temperature to about 487 F. 
(compared to 275 F. inlet tem- 
perature for Calder Hall). 


Soviet Research Spawns 
New Synthetic Fibers 


Soviet chemical industry re- 
cently reported a trio of devel- 
opments in its synthetic fiber 
program. 

One new viscose fiber called 
Super is said to have a tear re- 
sistance three times that of ordi- 
nary viscose fibers. Another fiber 
known as Oenant is reported to 
be a superior variety of nylon. 
It is resistant to high tempera- 
ture and is very elastic. 

The third fiber, Phtorlon, is 
claimed to withstand tempera- 
ture successfully up to 120 C., 
and to be able to resist nitric 
acid, glacial phosphoric acid 
(HPO,), hydrogen peroxide and 
sodium hydroxide. Insiders say 
that it contains fluorine, is an 
unbroken C-chain polymer and is 
soluble in acetone. 
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AXIAL- FLOW 
POSITIVE DISPLACEMENT ROTARY 


RECIPROCATING 


Which method is best for your 


PRESSURE or VACUUM requirements? 


A“ or any other gas behaves differently under each of 
these methods of compression or evacuation. But for 
any set of operating conditions, one method will have 
advantages that make it the most practical and economi- 
cal solution to the problem. 

Ingersoll-Rand, the only manufacturer of all tour types 
of compressors, is in a unique position to help you select 
the most efficient unit for any job. Here are a few general 
comments on each type. 


Centrifugal Compressors. Ingersoll- 

Rand centrifugal blowers and compressors 

are available in single- and multi-stage 

units, for handling large volumes of air 

and all other gases at vacuum and for pres- 
sures up to 2500 psi and higher. Sizes range up to 20,000 
hp and capacities to 300,000 cfm. They can be driven by 
steam turbine, electric motor, combustion-gas turbine and 
hot-gas expander turbine. 


Reciprocating Compressors. I-R 

reciprocating compressors are avail- 

J able in single- and multi-cylinder de- 

signs to meet a wide range of high-pressure, low-vol- 

ume requirements. They have been furnished in sizes 

from % to 7,500 hp, for pressures to 35,000 psi and vac- 

uums. Driver types may be electric, steam, oil or gas, and 

oil-free air can be provided by means of Type NL non- 
lubricated cylinders and valves. 


Axi-Compressors. The Ingersoll-Rand 

Axi-Compressor is a compact, space-saving 

axial-flow positive displacement rotary 

compressor that offers unique advantages 

within its operating range. It delivers a 
steady flow of clean, oil-free air or gas and can be direct 
driven by electric motors or gasoline engines. Available in 
capacities from 100 to 12,000 cfm for pressures to 15 psi 
and vacuums to 15” hg. Higher vacuums can be produced 
with water injection or with two stage units. 


Ejectors. For many applications, I-R ejectors 
offer maximum simplicity and economy, as 
they have no moving parts and require prac- 
tically no attention or maintenance. They can 
be supplied for vacuums to 5 microns 
(0.000197” hg abs), as well as for pressures 
to 150 psig. 


Your Ingersoll-Rand representative will be glad to give 
you complete information on any of these compressor or 
vacuum units—and help you select the one that’s best 
suited to your particular requirements. 


Ingersoll-Rand 


14-867 11 Broadway, New York 4, N. Y. 


There’s no substitute for experience in engineered products 
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New Kind of Pull Influences Maintenance 


@ Shrinks exchanger maintenance crew 50% 
@ Reduces handling time by some 80% 
@ Saves $200 per exchanger tube change 


Pull, in a modern non-political 
manner, exerts a powerful in- 
fluence on maintenance of ele- 
vated heat exchangers at the 
“ssadard Oil Co. of Texas,* El 
Paso, Tex. 

Source of the pull—a new 
portable extractor that pulls 
or inserts heat-exchanger tube 
bundles with great ease, safety 
and economy. 

Using the extractor, a crew of 
three men, plus crane operator 
and oiler, can insert a bundle 
from the ground into an elevated 
exchanger in about 40 min. 
Formerly, an 8- or 10-man crew 
took 3-4 hr. to insert such a 
bundle using customary winch- 
ing or jacking methods. 
>» Money in Pocket—For a com- 
plete in and out handling cycle, 
the extractor offers an average 


~~ * Subsidiary of Standard Oil Co. of 
California 


savings over older methods of 
about $200 per bundle. Includ- 
ing the cost of welding bracket 
connections on the exchanger 
shells, Standard Oil engineers 
estimate that the extractor will 
pay out, after taxes, in about 3 
yr. And since it has worked so 
well at El Paso, the company is 
now working on licensing ar- 
rangements to make the puller 
commercially available for gen- 
eral use in process plants. 
Easier and Safer—An added 
attraction for maintenance and 
operating chiefs is the ease and 
speed with which the portable 
extractor handles tube bundles. 
Using it, plant personnel can in- 
spect and replace bundles more 
frequently to maintain higher 
operating efficiency between 
shutdowns. 

Another feature, that Stand- 
ard Oil engineers emphasize, is 


how the dual-sling design en- 
ables the maintenance crew to 
handle elevated bundles in safer 
manner. 
> Move to Check Cost — When 
Sotex expanded its El Paso re- 
finery recently, the plan included 
30 new large exchangers located 
from 20 to 50 ft. above grade. 

The company recognized that 
removing, handling and inserting 
heavy tube bundles for these 
horizontal shell and tube ex- 
changers would add a major item 
to plant maintenance cost. Fol- 
lowing existing practice they 
would: 

eUse temporary rigs to 
winch or jack the bundle into a 
crane sling. But this is slow and 
hazardous, results in high labor 
costs. 
¢ Or erect expensive, perma- 

nent steel structures with over- 
head monorails and hoists. And 
accept substantial idle invest- 
ment during the long periods 
between seasonal exchanger 
maintenance operations. 

However, rather than go along 
with either of these choices, So- 
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has the right valve! 


Handling fluids at sub-zero temperatures or at super-heat — or 
any of the temperatures in between — is no problem if you 
install Powell valves. There is a Powell Dependable Valve to 
meet your most exacting flow-control requirements, no matter 
what the extremes of your needs. 

The complete Powell line includes all types of valves in 
bronze, iron, steel and corrosion resistant metals and alloys, 
for pressures from 125 to more than 2500 pounds W.P. Con- 
sult your local distributor (there’s one in most major cities) 
or write to: 


The Wm. Powell Company ¢ Cincinnati 22, Ohio 
Dependable Valves Since 1846 


Fig. 11303 W. E.: Steel 0. S. & Y. pressure 
seal gate valve for 1500 pounds W. P. at high 
temperatures. Powell pressure seal valves 
are available for working pressures from 600 
through 2500 pounds. 


Fig. 86190: Steel union 
bonnet globe valve for 400 
W.0.G. Designed for liquified 
petroleum gas service. : 


Fig. 2453G: Large 150 pound stainless steel Fig. 1503 Mod.: 342% 
0. S. & Y. gate valve for low temperature Nickel-steel 0. S. & Y. 
service. Can be furnished with interchangeable gate valve for low . 
solid or double wedge disc. temperature service. 


POWELL...world’s largest family of valves 
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POSITIONED in front of exchanger and held by brackets, portable extractor inserts tube bundle into shell. 


tex felt justified in searching for 
improved handling methods. 
> Portable Wanted — At Stand- 
ard Oil Co. of California’s engi- 
neering department in San 
Francisco, engineers assigned to 
the job decided to design a light- 
weight, portable mechanical ex- 
tractor which could be used with 
a yard crane already on site at 
E! Paso. Invention is credited 
to W. R. Postlewaite. 
Postlewaite’s design (see 
photo) utilizes a light welded 
frame with integral monorail 
and two adjustable trolley slings. 
At El Paso, the extractor is slung 
from a 25-ton wagon crane hav- 


ing an 80-ft. boom. This rig can 
reach exchangers 60 ft. above 
ground. 

Once the crane positions the 
extractor in front of the ex- 
changer, two portable adapters 
are used to mount extractor on 
exchanger shell. Design auto- 
matically centers extractor so 
that it always pulls straight dur- 
ing extraction. 
> Long Stroke — Actuator head 
on extractor is driven by two 25- 
ft. air-powered screws which 
give total stroke of 203 ft. for 
pulling or inserting bundles. 
Screws are rated at 30,000 Ib. 
total pull at 2 ft./min. speed, or 


a maximum of 40,000 Ib. stall 
load on air motor. 

Extractor weighs 5,260 lb. 
empty and handles bundles up to 
36-in. dia. with fouled weights 
up to 15,000 Ib. 

A larger version Model II ex- 
tractor is now being designed to 
handle bundles ranging from 20 
to 48 in. dia. This most recent 
version of the extractor, and re- 
lated refinements, has been in- 
cluded in a patent application. 

Having proved _ successful 
under operating conditions, it ap- 
pears that the tube bundle puller 
is an effective new tool for 
modern plant maintenance. 


NEWS BRIEFS 


Cryogenic insulation: Linde Co. 
has announced it’s using a 
new insulation that’s up to 
26 times more efficient than 
conventional vacuum insula- 
tions. Although Linde isn’t 
giving exact details, it hints 
that the material is an off- 
shoot of earlier work in 
powder-vacuum insulation. 
Linde is now using the insula- 
tion in construction of a 


large unvented liquid-helium 
vessel. Linde calls the develop- 
ment a “major scientific break- 
through in cryogenics.” 


Pulping byproducts: Puget 
Sound Pulp & Timber Co, is 
expanding byproduct oper- 
ations at its Bellingham, 
Wash., mill. As a first step in 
$400,000 expansion program, 
it’s doubling production of 


concentrated lignin from its 
industrial alcohol plant. 


Shale-oil products: Estonian 
S. S. R. will triple oil-shale 
production in the next seven 
years, according to Viennese 
oil press service, Erdoel- 
dienst. Increased production 
will be for such products as 
plastics, glues, pesticides, 
resins and synthetic fibers. 
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Detre Chemical Industries, Inc., remove % 
all icro-contaminants from trichlor- 
ethylene ‘and perchlorethylene with 
multi-tube Fulflo Filters. Fulflo Filters 
_completely remove traces of filter aid 
due to migration from upstream, and 
give a polished liquid. They also protect 
sensitive metering device. 


PROTECTION IN THE LINE 


Detrex assures product quality — protects instruments 


with Falla 


To maintain rigid quality standards, equipment protection, and reduced 
Detrex installs Fulflo Filters in line at maintenance costs. 
final packaging in drums of trichlor- 
ethylene and perchlorethylene. Fulflo 
Filters assure micro-clarity of the final 


Fulflo Filters, with genuine Honey- 
comb Filter Tubes, provide continuous 


product by removing all impurities. micro-clarity for all types of industrial 


Fulflo Filters also protect the sensitive fluids — chemicals, oils, liquid fuels, 
te: compressed air, water and many others. 


product. This means definite savings in Models are available for high or low 

flow rate, pressure, pH, viscosity, and 
These Fulflo Filters have been in use “°™Perature. 

at Detrex for over five years, with Write for technical literature or en- 

excellent results in product clarity, gineering assistance to Department. CE 


COMMERCIAL FILTERS CORPORATION 
MELROSE 76, MASSACHUSETTS 


pants IN MELROSE MASSACHUSETTS AND LEBANON, INDIANA with genuine Honeycomb Filter Selective filtration of oils * water-oil 
Tubes for controlled micro- separators « magnetic separators « 
clarity of industrial fluids. pre-coat filters + coolant clarifiers « 


MICRO-CLARITY AT MINIMUM COST automatic tubular conveyors. 
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DEVELOPMENTS ess 


CHEMICAL F ECON OMICS son EDITED BY D. R. CANNON 


Chemical 


building blocks... 


Upgrading 


| natural gasoline 


Natural Gasoline: What’s in It for You? 


Ever think about natural gasoline—the stuff that 
helps you start the car these cold mornings—as a chemical 
raw material? If not, think about it now. 


Natural gasoline hasn’t got- 
ten nearly as much attention 
from the chemical industry as 
have the immensely successful 
products associated with its pro- 
duction—natural gas and lique- 
fied petroleum gases. 

Most chemical interest has 
been in the lighter hydrocar- 
bons—methane to butane—in 
natural gas as it is produced at 
the wellhead. Virtually all 
natural gasoline (pentanes and 
up, for the most part) turned 
out these days—some 8.6 mil- 
lion gpd.—winds up as a very 
vital component of motor fuel. 
Most is blended as is to impart 
higher volatility to the final fuel 
mixture. 

But the natural gasoline in- 
dustry finds itself in a position 
today where its best chances for 
accelerated growth lie in chem- 
ically upgrading its product— 
to enhance its acceptability 


both as a motor fuel component 
and as a versatile feedstock for 
the chemical industry. 

> Things You Should Know— 
A better understanding by 
chemical engineers of natural 
gasoline’s chemical potential 
and present economic position 
should prove profitable to both 
industries. 

Wyatt C. Hedrick Engineer- 
ing Corp. has put together a 
report* designed to improve 
this understanding, and is the 
basis for this story. 

“There is no question,” says 
the Hedrick report, “that the 
return on heavier liquids from 
natural gas has been in con- 
tinuous decline for the last sev- 
eral years. While the natural 
gasoline industry is not ex- 


°“A Brief Review of the Natural 
Gasoline Industry and Its Position in 
the Industrial Economy,” Wyatt C. 
Hedrick Engineering Corp., P.O. Box 
1133, Houston, Tex. 
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pected to decline (because of 
this trend) the plants under 
more aggressive management 
will certainly be looking for im- 
provement in their earning pic- 
ture.” 

This is where we come in. 

Price-wise, natural gasoline 
will continue to be tied to the 
motor fuel market and must 
find better prices within the 
framework of that market. 
However, certain individual 
natural gasoline plants will, ac- 
cording to Hedrick, profit from 
sales of selected raw materials 
to chemical plants. 
> Chemical Shopping List— 
Some major Gulf Coast chemical 
plants already have arrange- 
ments with natural gasoline 
operators to take a substantial 
portion of their output as frac- 
tions or “as produced” material. 
For there are a number of 
hydrocarbons sold on the open 
market today which can be de- 
rived from natural gasoline 
cuts: pentanes, cylcohexane, 
isooctane, naphtha-type  sol- 
vents (see table, p. 78). 

Yet, full utilization of natural 
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1957-58—39¢ PER LB 
DELIVERED 
ZONE 2—40¢ PER LB 


1955—90¢ PER LB. 
F.0.B. PRODUCING PT. 


1956—43¢ PER LB. 
F.0.B. PRODUCING PT. 


1957—41¢ PER LB. 
DELIVERED 
ZONE 2—42¢ PER LB. 


TRIMETHYLOLPROPANE...a fast 10,000,000 Ibs. to feed growing industry 


The properties of this free-flowing polyol are 
of prime importance to the fast-growing 
polyurethane foams industry. Trimethylol- 
propane’s ability to improve both rigid and 
flexible foams, coupled with its easier proc- 
essing, offer extremely valuable manufactur- 
ing advantages. And in the large alkyd resins 


Basic 


Acids Functional Fluids Polyols 
Alcohols Gasoline Additives Plasticizers 
Aidehydes Glycol? Salts 
Anhydrides Ketones Solvents 
Esters Oxides 


Vinyl! Monomers 


industry serving the $1.6 billion paint market, 
this chemical intermediate is also finding 
important application. 

But, until Celanese developed a method for 
high-volume, low-cost production, the use- 
fulness of trimethylolpropane was severely 
limited. Today, a major Celanese production 


_GHEMICALS 


CELANESE CORPORATION OF AMERICA, CHEMICAL DIVISION, DEPT. 553-A, 
EXPORT SALES: AMCEL CO., INC., AND PAN AMCEL CO., INC., 180 MADISON AVE., NEW YORK 16. 


facility at Bishop, Texas, is geared to turn out 
in excess of 10 million pounds, providing 
industry with a high quality product at a 
practical price. 

This is another example of how Celanese 
development and production anticipate and 
meet the needs of progressing industries. 


Celanese ® 
for improved products 
Agricultura! Paper 
Automotive Pharmaceutical 
Aviation Plastics 
Building Surface Coatings 
Electrical Textiles 


180 MADISON AVE., NEW YORK 16. 
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gasoline’s chemical potential 
calls for isomerization of paraf- 
fins and naphthenes, cycliza- 
tion of paraffins, conversion of 
naphthenes to aromatics, de- 
sulfurization, etc. Chemical po- 
tential may not at present 
justify extensive installation of 
expensive catalytic reforming 
and isomerization facilities to 
do the job. 

There is, though, another 
very compelling need for chem- 
ically upgrading natural gas- 
oline. It comes from NG’s bread- 
and-butter market, motor fuel. 
> Only One Weakness—Natural 
gasoline has been aptly de- 
scribed as “The Victim of the 
Octane Race.” It has all the 
good qualities of a premium 
blending stock—good volatility, 
road performance, sulfur level 
and stability—save one: octane 
number. This, its only defic- 
iency, severly limits natural 
gasoline’s utility in today’s 
souped-up premium auto fuels. 

As a matter of fact, the ratio 
of natural gasoline used in 
motor fuel today is no greater 
than it was ten years ago. And 
it has barely managed to hold 
its own only at the expense of its 
sales price. 

Pegged at roughly 6¢/gal. in 
1952, natural gasoline’s price 


has been hammered down to the 
current level of 4-4.5¢/gal.—a 
rather attractive price for a 
chemical feedstock, inciden- 
tally. (LPG prices, on the other 


‘hand, have in recent years shot 


well above this.) 

Meanwhile, production of 
natural gasoline has been rap- 
idly forced higher and higher 
because of increased demands 
for its coproducts, natural gas 
and LPG. 
> Crude Oil Competes—No mat- 
ter where natural gasoline tries 
to go it runs into sharp competi- 
tion with an abundant supply of 
crude oil. And nearly every- 
where it is at a disadvantage. 
For the NG industry is charac- 
terized by relatively small- 
volume production scattered 
over a wide area. Costs of 
gathering and_ transporting 
these liquids to the ultimate 
consumer militates against their 
successful competition with 
similar products of the refining 
industry, which enjoys a huge 
volume throughout. 

Increasing use of the nation’s 
evergrowing network of pipe- 
lines for natural gasoline, and 
increasing attention to cutting 
the very sizeable labor charges 
in natural gasoline production 
are ways in which the industry 


Natural gasoline is a liquid 
hydrocarbon product consisting 
of heavy hydrocarbons (Cs and 
up) extracted from natural gas 
by means of compression, ab- 
sorption and other processes. 
Lighter fractions, primarily pro- 
pane and butanes, are also re- 
moved from natural gas and to- 
gether comprise the familiar 
liquefied petroleum gases (LPG). 

The natural gasoline plant 
serves a dual purpose for the 
petroleum and natural gas in- 
dustry today. Its primary pur- 
pose: to recover hydrocarbons in 
the gas stream which have more 
valuable uses than that of raw 
fuel. Its secondary purpose: to 
provide a uniform, liquid-free 
gas for transportation in trunk 
lines and utility systems of the 
nation. 

Natural gasoline, as such, is 
moved in large quantities to 
petroleum refineries where it is 


What Is the Natural Gasoline Industry? 


used as a blending agent as is, 
or is charged directly with the 
crude and its identity lost. NG is 
most useful in motor-fuel blend- 
ing in the winter months when 
its high vapor pressure can be 
used to advantage. 

Today, there are 487 natural 
gasoline field plants in the U.S., 
with a total capacity of 23,000 
MM. cfd. and producing about 
8.6 million gpd. of natural gas- 
oline. Of these, 201 are in Texas, 
with a capacity well over 11,000 
MM. cfd. Natural gasoline plants 
have, like petroleum refineries, 
decreased in number in recent 
years but have increased in 
average capacity. 

Principal producers and trans- 
porters of natural gasoline: 
Magnolia, Products Pipeline, 
Tennessee Gas _ Transmission, 
Phillips Petroleum, Warren Pe- 
troleum, Humble Oil, Texas 
Eastern Transmission, Shell Oil. 


Inside Natural Gasoline 


Fraction 


n-Pentane 
lsopentane 


Cyclopentane 
Dimethylebutanes 
Methylpentanes 
n-Hexane 
C, cyclies 


Naphthenes 
Aromatics 


is improving its position with 
respect to the crude oil indus- 
try. 

Jets and Turbines—Turbine 
engines and jet aircraft are two 
fuel markets mentioned as 
promising targets for natural 
gasoline components. Hedrick’s 
report pretty much writes these 
markets off as follows: “Act- 
ually, it does not appear that 
either of these two outlets offers 
any relief to the natural gas- 
oline industry as a whole.” Hed- 
rick doesn’t foresee a ratio of 
jet fuel to natural gasoline pro- 
duction much different in 1965 
than it is today. 

As for the turbine engine, 
“The indefiniteness of this de- 
velopment and the ample supply 
of domestic and world crude ap- 
pear to rule out any help from 
this possibility.” 
> Production Pools—Thus nat- 
ural gasoline’s best hope rests 
with the trend among operators 
to upgrade it to the higher oc- 
tane levels required in present 
fuel markets. Coupled with this 
is another trend aimed at 
minimizing the everpresent lia- 
bility of relatively small-scale 
production—a trend to establish 
processing facilities at terminal 
locations, where common car- 
riers, major producers and in- 
dependent producers alike can 
pool their production. “Such an 
operation appears to offer many 
advantages at this writing.” 

The more successful these 
operations—prodded by motor- 
fuel requirements—prove to be, 
the more attractive will be the 
array of products chemical com- 
panies can choose from. 
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ONLY ONE 


OIL SUCTION AND DISCHARGE HOSE LIKE THIS! 
CRUSHPROOF...LEAKPROOF... FLEXIBLE FOR VOLATILES AND GASES 


Indestructible 


Pioneered and performance-proved for 
more than one-quarter of a century by 
Penflex there has never been a suction and 
discharge hose like this for long service 
and trouble-free conveying of volatiles 
and gases. 

This Penflex O. S. & D. Hose stands pres- 
sures to 600 psi. . . is stainless steel lined 
for rugged flexibility . . . covered with 


tough rubber for leakproof security. It is 
lighter in weight than any other compar- 


able competitive hose . . . easy to handle 
with swivel flange that allows installation 
in any position without turning entire hose 
to meet bolt holes. End fittings are made of 
steel to meet specifications of refinery 
engineers. ; 

Penflex Suction and Discharge Hose is 
used by leading industries throughout the 
nation for all-purpose duty. It is the proved 
and approved all-purpose hose for oil, 
gasoline, solvents, corrosive chemicals and 
other volatiles and liquids. Available in 
sizes 2” to 12” I.D. in galvanized steel, 
stainless steel and bronze pressure carrier. 
Write for technical data sheet. 


PENNSYLVANIA FLEXIBLE METALLIC TUBING COMPANY 


Inherent Electro-Static 


Protection 


7234 Powers Lane, Philadelphia 42, Pa. 


THE ORIGINAL ALL-METAL, PLUS RUBBER OIL SUCTION AND DISCHARGE HOSE PIONEERED BY PENFLEX 
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DEVELOPMENTS... 


GHEMICAL: PRODUGES ov anit 


Plastic Subs for Dirt Levees, Leaves Growing Room 


Plastic levees tried in Cali-° 


fornia rice fields last year show 
promise of increasing yields, re- 
ducing weed problems, and 
speeding up harvest. 
Traditional dirt levees make 


up about 4% of the average rice, 


field in California. Three-foot 
sheets of polyethylene plastic, 
staked with redwood, withstood 
wind and maintained a:5-in. head 


of water in tests. Dirt was 
plowed along the bottom of the 
sheets for a seal. 

The plastic levees eliminated 
the problem of seeds that grow 
on dirt levees. Also, the fields 
could be harvested as a single 
unit after the plastic is removed 
instead of following the con- 
tours. — Rice Experiment Sta., 
Univ. of Calif., Biggs, Calif. 80A 


Polybutene 


High viscosity for elec- 
trical-cable oil, sealants. 


A new Indopol polybutene 
with unusually high viscosity 
extends the manufacturer’s line 
to ten products with viscosities 
ranging from 40 SSU at 210 F. 
to the Indopol H-1900 having a 


viscosity of about 20,000 SSU at 
210 F. 
Electrical-cable oil and spe- 
cialty -sealants for refriger- 
ator and automotive use are 
among the applications for 
which the new high viscosity 
product was developed. Other 
promising applications include 
use in adhesives and pressure 
sensitive tapes, as a thickening 


agent, and as a capacitor in- 
sulation impregnant. It may 
also be used in lubricants to im- 
prove shear stability and as a 
viscosity index improver. 

The high-molecular weight 
compound is nondrying, light in 
color and stable to sunlight, 
moisture resistant and _ ther- 
mally decomposes without resi- 
due at temperatures above 650 
F. It also exhibits excellent 
electrical properties.—Amoco 
Chemicals Corp., Chicago. 80B 


Cryogenic Insulations 


Lighter, 26 times more 
efficient than conventional 
insulation. 


Thanks to a new series of 
super insulations, Linde is now 
able to build liquid oxygen 
storage tanks for missile stands 
that will hold the volatile liquid 
for months and even years with- 
out loss. Liquid hydrogen and 
liquid helium storage contain- 
ers that need no liquid nitrogen 
coolant can also be built. 

These new insulations are 
lighter in weight than any other 
cryogenic insulating materials 
(except a vacuum) and 26 times 
more efficient than the next 
best. Linde reports that they 
are the direct result of a new 
concept of cryogenic insulation 
which it is unwilling to describe 
further at this time. 

Linde is now using the best 
of these super insulations in 
the construction of a large un- 
vented liquid helium vessel. 
Fifteen-day pressure rise for 
the vessel will be below 180 psi. 
In the past, venting of contain- 
ers for helium and hydrogen 
has always been necessary. 
Their extremely low liquefica- 
tion temperatures have made it 
impossible for older insulations 
to guarantee against gasifica- 
tion of enough material to cause 
pressure difficulties. 

The super insulations are 
ideally suited to helium appli- 
cations, but they are also ex- 
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SOLVAY AMMONIUM BICARBONATE 


The distinct and unusual combi- 
nation of properties of SOLVAY 
Ammonium Bicarbonate make it a 
valuable material in many _ proc- 
esses. These properties include: the 
ability to completely volatilize at 
temperatures above 140°F., leaving 
no residue; to neutralize fairly 
strong acids (although its pH is 
only slightly above neutral); and 
to provide a safe, effective source of 
ammonia for dry compounds. 
So_tvay Ammonium Bicarbon- 


ate’s properties have been used in 
such widely diverse applications as: 
biscuit and cracker baking, where 
it is used as a leavening agent; 
leather manufacture, where’ it is 
used to neutralize acid; and in the 
chemical industry, as a dry source 
of ammonia. 

These uses and properties of 
So_vay Ammonium Bicarbonate 
may suggest a worthwhile applica- 
tion to you. Mail the coupon for a 
test sample and specific facts. 


Physical and 
Chemical Properties 


Molecular Weight: 79.06 
Solubility in Water. 14% at 10°C., 17.4% at 
20°C., and 21.3% at 30°C.—Insoluble in 
alcohol. 

Negative heat of sdlution. 

Stability: Relatively stable at room tempera- 
tures. 

Volatility increases sharply above 140°F. 


Decomposition product ratios are as follows: 


Ammonia gas (NH:) .... ..21.5% 
Carbon dioxide gas (C02) . 55.7% 
Water vapor (H20) . 
pH of 1/10 N solution at 25°C.: ...... 7.8% 
Appearance: White crystals. 
Quality: Exceptionally pure. Food grade. 
Very low metal content. 


Sodium Nitrite * Potassium Carbonate * Caustic Soda » Calcium Chloride 
Chlorine * Sodium Bicarbonate’* Ammonium Chloride * Caustic Potash 
Chloroform + Vinyl Chloride *« Methylene Chloride » Para-dichlorobenzene 
Methyl Chloride * Cleaning Compounds + Soda Ash * Hydrogen Peroxide 
Aluminum Chloride * Ammonium Bicarbonate » Carbon Tetrachloride 
Monochlorobenzene * Mutual Chromium Chemicals * Snowflake® Crystals 
Ortho-dichlorobenzene 

SOLVAY dealers and branch offices are located in major 
centers from coast to coast. 


| SOLVAY PROCESS 
+ DIVISION 


61 Broadway, New York 6, N. V 


Curmican 12, 1959 


SOLVAY PROCESS DIVISION 
61 Broadway, New York 6, N. Y. 


Please send without cost: 
O Test sample of Sotvay Ammonium Bicarbonate 
0 Specific information requested in my attached letter 


Position __ 


Company _ 
Address _Phone _ 


City Zone ——State 
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CHEMICALS ... 


tremely useful for _ storing 
liquid hydrogen, oxygen, and 
nitrogen. A 26,000-gal. tank can 
be designed to have an evapo- 
ration rate of less than 2.6% of 


the capacity per year. A simi- 
larly designed tank for liquid 
hydrogen service will lose only 
9%/yr. by evaporation.—Linde 
Co., New York, N. Y. 80C 


Test house now completed in 
South Bend, Ind., shows a new 
construction technique based on 
a new integral panel. Panel pro- 
vides insulation and structural 
strength through the use of 
Dylite expandable polystyrene, 
molded as a single unit to both 
the interior and exterior wall 
finishes (e.g., plywood, mahog- 
any, Masonite, gypsum board, 
reconstituted brick veneer). 

Expandable polystyrene has 
been in use for sometime as the 
insulating medium for refriger- 
ators at about the same density 
as in the panels. 


Foam-Cored Pre-Fabs Support and Insulate 


Largest of the panels used 
were for the roof. Each was 4 ft. 
wide, 18 ft. long, 4 in. thick, and 
weighed only 190 Ib. But they 
will bear loads in excess of 4,000 
Ib./lineal ft. 

Virtually any decorative skin 
or facing material may be 
molded to the Dylite core by 
techniques already developed. It 
is anticipated that cores will be 
adapted for panels using a wide 
variety of additional facings, in- 
cluding aluminum, steel, wood, 
plastics, as well as various syn- 
thetics. — Koppers Co., Pitts- 
burgh, Pa. 82A 


BRIEFS 


Single component epoxy com- 
pounds now available are 
ready to use without the addi- 
tion of hardening agents and 
offer extended stability at 
room temperature. Called 
Hysol 6700 series, the un- 
filled compounds are for im- 
pregnation of transformers 
and coils. Filled compounds 
are recommended for en- 
capsulation of transformers, 
capacitors.—Houghton Labo- 
ratories, Oleans, N. Y. 82B 


Ground calcined alumina, pure 
white, with a guaranteed 
maximum total iron content 
of only 0.04% as ferric oxiue, 
now is being offered. Iron 
contamination, unavoidable 
in standard alumina proc- 
esses, been largely 
eliminated because product is 
ground in a ceramic-lined in- 
stead of a steel ball mill.— 
Reynolds Metals Co., Rich- 
mond, Va. 82C 


Molybdenum disulfide com- 
pound is said to reduce dam- 
age during breaking in of 
new machinery. Called Moly- 
kote Wear In, it shortens the 
wear in period without use of 
abrasives. — Alpha-Molykote 
Corp., Stamford, Conn. 82D 


Anti-inflammatory steroid hor- 
mone, dexamethasone, de- 
signed for treating allergic 
and inflammatory disorders 
including rheumatoid arth- 
ritis, has been made available 
to the medical profession for 
general use. Chemical name, 
dexamethasone, and_ trade- 
named Decadron, it is said to 
be five times more effective 
than the most potent steroids 
now in general use.—Merck & 
Co., Rahway, N. J. 82E 


For More Information. . . 


about any item in this 
department, circle its 
code number on the 


Reader Service 
postcard (p. 197) 


January 12, 1959—Cuemicar ENGINEERING 


| 
| 
4 
. 
| 
& 
{4 
| 
82 


It will pay you to investigate what 
many chemical engineers have al- 
ready discovered — that Norton 
ALUNDUM catalyst carriers are ideal 
aids to better, lower cost production 
in a wide range of processing. 

These fused alumina carriers have 
excellent mechanical, thermal and 
chemical stability. Crystalline in na- 
ture, they are produced in two sur- 
face area types: Intermediate 
(5-70m2/gram) and Low (less than 
1m?2/gram). Intermediate carriers, 
subdivided into types A, B and C, 
have an alumina content of approxi- 
mately 77%. In the low surface area 
carriers the alumina content ranges 
from 77% to 92%. 

Some of Many Applications 

For Intermediate Surface Carriers: 
catalytic reforming, dehydrogena- 
tion, dehydration, sulfuric acid man- 
ufacture, nitric acid manufacture and 
desiccants. 

Low Surface Area Carriers: process- 
ing phthalic anhvdride, maleic anhy- 
dride and ethylene oxide; also in pro- 
tective atmospheres and synthetic 
gas generation. 

Catalyst Supports in 
Fixed Bed Convertors 


Where it is necessary to suspend 
active catalysts at a given level, sup- 


Active 
Catalyst 


Supports 


ports produced by Norton are used 
successfully. Made of dense, rugged, 
electrically fused materials, these 
supports have great resistance to 
breakdown and have no chemically 
reactive effect on the processing. 


Get More Facts 
on how Norton catalyst carriers and 
supports can benefit your processing. 
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Made in 
these shapes —— 
and sizes 


Pellets: 
All carriers, 4%" x %" to 4%" x 4" 


Spheres: 


Intermediate surface area, 4" to 4%" diameter; 
low surface area, %6” to 1%” diameter. 


ngs: 
All carriers (bore length 0.D.), 
x%" tol’ x14" x 1%" 


Apparent Water Bulk 
Porosity Absorption Density 
Intermediate 60-65% 50-55% 11-12 
Surface Area g/ce 
Type A 
ALUMINA 
Type B 60-65% 50-55% 11-12 
ALUMINA g/cc 
Type C 60-65% 50-55% 1.1-1.2 
ALUMINA g/cc 
Low Surface 10-45% 3-30% 1.90-3.15 
rea g/cc 
ALUMINA 


PHYSICAL PROPERTIES 


Packing 
Density 


45-50 
Ibs/ft? 


45-50 
Ibs/ft? 


45-50 
Ibs/ft® 


60-110 
Ibs/ft3 


Crystals 
Presentt 


Predominantly 
Gamma 
Alumina. 
Some Alpha 
Alumina. 
Small amount 
of Quartz. 


Alpha 
Alumina. Some 
evidence of 
Kappa and 
Delta Alumina. 
Smali amount 
of Quartz. 


Alpha 
Alumina and 
Mullite. 


Alpha 
Alumina and 
Mullite. 


Surface 
Areatt 


60-70m?/gram 


20-30m?/gram 


5-10m?/gram 


Less than 
Im?2/gram 


On request they can be prepared from 
other materials, including CRYSTO- 
LON* silicon carbide, MAGNORITE* 
fused magnesia, zirconium oxide, zir- 
con, silica, etc. Call on your Norton 
Refractories Engineer or write for 
Bulletin No. 7 to NORTON COMPANY, 
Refractories Division, 500 New Bond 
Street, Worcester 6, Mass. 


{By X-Ray Analysis 


TTBET Method 


WNORTONF 


REFRACTORIES 
Engineered... R. .- Prescribed 


*Trade-Marks Reg. U.S. Pat. Off. and Foreign Countries 


Making better products...to make your products better 


NORTON PRODUCTS Abrasives + Grinding Wheels + Grinding Machines + Refractories + Electrochemicals — BEHR-MANNING DIVISION Coated Abrasives + Sharpening Stones + Pressure-Sensitive Tapes 
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ALUNDUM* Catalyst Carriers and Supports 

improve and economize many processes 
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Quick-opening press 


Constant-level 
control feed tank 


Dialysate (liquor 


Diffusion chamber 
Alternating series of 
plastic frames and vinyl 
membranes 


Acid-Handling Dialyzer Makes Debut 


New high-capacity equipment item incorporating 
rugged, acid-resistant plastic membranes broadens proc- 
ess-industry applications for dialysis. 


Dialysis is at long last burst- 
ing from its confining shell of 
process limitations. Evidence of 
the breakthrough of this long- 
neglected unit operation is ,a 
new item of process equipment 
—Graver Water Conditioning 
Co.’s Hi-Sep dialyzer. For the 
first time, these units make it 
commercially possible to sepa- 
rate crystalloids from crystal- 
loids (CE, Nov. 3, 1958, p. 49). 

Although the phenomenon of 
selective solute diffusion across 
a semipermeable membrane was 
discovered about 100 years ago, 
the only established commercial 
dialytic process has been caustic 
soda recovery from steep liquors 
in the viscose rayon industry. 
This operation involves the much 


easier separation of a crystalloid 
(caustic soda) from a colloid 
(hemicellulose). 

Roadblock to wider applica- 
tion was the lag in develop- 
ment of suitable, high-capacity 
membrane materials, especially 
those capable of withstanding 
acidic conditions. 
> Enter a New Membrane—Na- 
tional Aluminate Corp., Chi- 
cago, paved the way for new 
applications when they recently 
introduced a new series of acid- 
resistant vinyl membranes. 

Using Nalco’s new membranes, 
a leading eastern copper refiner 
then built a 900-sq. ft. dialysis 
unit capable of separating 750 
tons/yr. of sulfuric acid from 
dissolved nickel sulfate. 
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At this point, Graver stepped 
into the picture and developed 
its line of commercial models, 
which uses Nalco’s membranes. 
Present Hi-Sep units provide up 
to 2,000 sq. ft. of membrane 
area and feed capacities from 
50 to 500 gph. Depending on 
concentration and rate of liquor 
flow, recoveries up to 90% are 
possible, with acids ending up 
in a 10 to 50% solution. 

Two large Graver units have 
recently gone into service at 
the above-mentioned copper 
plant, and two more are being 
readied for a southwestern 
copper refinery. Graver also 
claims that Hi-Sep units wil! 
ultimately find use in purificz- 
tion of non-acidic products, and 
in the traditional dialytic oper- 
ation of caustic recovery. 
> Looks Like a Filter Press— 
Hi-Sep dialyzers consist mainly 
of a feed system and a structure 
to hold the membranes. Up to 


Liquor Water 

feed feed 

CONTrOIS 

a 

| 

| 

Diffusate (water) 

84 


STRONG-SCOTT Specially designed to give top 
| mixing efficiency and meet 
RIBBON 


Rounded tub ends pre- 
vent material hang-up, 
neoprene cover-seals 
provide dust-tight fit- 
ting. 


Discharge modifications made to suit installation. 


Top mixing efficiency with the new Strong-Scott 
Ribbon Blender mixer on dry or semi-dry materials, 
has been proven through continuous testing. The 
Ribbon Blender also meets requirements of health 
codes where necessary. 
The ability to thoroughly and quickly mix is 
disturbing shaft ends and bearings. provided by a unique “ribbon assembly.” The 
smallest amount of additives are thoroughly mixed 


@ Swing or slide-type discharge gate, 
curved to eliminate dead pocket. 


@ Heavy-duty, outboard in a matter of minutes. Special smooth-surface, 

anti-friction bearings. cornerless welding and rounded corners throughout, 
leave no place for material to gather. The cover is 

© Air-purge, lip seal or stuffing box seal-tight for miaximum cleanliness and dust control. 

seals readily removed for quick 

cleaning. Nine different size units ranging from 16 to 300 
cubic feet working capacity are available in stainless 

@: Denttight covers, with steel or carbon steel. Jackets for heat transfer 


quick-action clamps. 


mediums also available. 


5 
PLAN Modernize now for growth and profits 


Mig. Co. 
451 Taft Street N. E., Minneapolis 13, Minnesota 
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EQUIPMENT DEVELOPMENTS . . . 


300 liquor and water cells are 
formed by an alternating series 
of t-in.-thick plastic frames and 
0.0045-in.-thick membranes. 

Spiral separators placed be- 
tween the membranes maintain 
an effective operating area in 
each cell by positively prevent- 
ing membrane contact. 

Each Hi-Sep integrates all 
components and parts, includ- 
ing feed tanks, controls and 
piping, into a single package 
ready for quick installation. 
> How It Works—In operation, 
water and liquor enter separate 
inlets in an elevated feed tank. 
Tubular overflows with weir 
slots assure constant controlled 
feed rates. From the head tank, 
both liquor and water contin- 
uously flow by gravity to the 
dialysis section of the system, 
feeding into conduits formed by 
joined ports in the membranes 
and frames. 

Liquor entering each cell 
passes upward and across the 
membrane, leaving at the top. 
Water, in its cells, flows down- 
ward, across and out the bot- 
tom. This cross and counter 
flow assures the greatest sepa- 
ration by providing the longest 
possible holdup time and high- 
est concentration gradient at all 
points across the membrane. 
Assets and Limitations—Ac- 
cording to the manufacturer, 
chief advantage of the new 
dialysis system is its ability to 
do two or three times the work 
of other equipment, and at a 
fraction of the capital invest- 
ment. It has an extremely low 
power requirement (for pumps 
only), and therefore involves a 
very low operating cost. 

Maintenance is low because 
the membranes, which will 
operate for many years, are 
sturdy and have a very high 
tensile strength. A  Hi-Sep 
system requires only the part- 
time services of a single oper- 
ator. 

A basic limitation on oper- 
ation is the need for sufficient 
concentration gradient between 
liquor and water to supply the 
necessary driving force for dif- 
fusion. Also, liquor tempera- 
tures above 120 F. may have a 
deleterious effect on the plastic 
membranes. 
> Investment Data—Cost of the 
smallest Hi-Sep unit will be 


about $3,000. Graver doesn’t ex- 
pect the largest unit to run 
more than $20,000. In addition 
to production models, an all- 
plastic pilot-plant system is 
also available-——Graver Water 
Conditioning Co., New York, 
84A 


Eleetrie Furnace 


Can be equipped for full 
program control. 


A large operating chamber 
36 in. wide by 41 in. high by 41 
in. deep gives this newly de- 
signed electric furnace a ca- 
pacity for sizeable test opera- 
tions or small-scale production 
work. Heating elements of sili- 
con carbide provide tempera- 
tures to 2,800 F., with the nor- 
mal output of 50 kva. provided 
by a 100-kva. transformer. 

At the conclusion of a firing 
cycle, a +-hp. blower accelerates 
cooling. A 400-lb. yoke-mounted 
door assures the tight seal dur- 
ing operation.—Harrop Ceramic 
Service, Columbus, Ohio. 86A 


Reactor 


Lined with tantalum for 
corrosion resistance. 


Working chamber of a new 
30-gal. reactor consists of a 
0.030-in. tantalum liner with a 
8-in. outer shell of Type 430 
stainless steel. Likewise, the 
agitator, agitator shaft, baffle 
and immersion-type bayonet 
heater are either solid tantalum 
or tantalum-sheathed. 

Operating temperature and 
pressure can go as high as 650 
F. and 500 psi., respectively. 
Since the equipment is custom- 
fabricated, sizes other than the 
30-gal. model described above 
are available. — The Pfaudler 
Co., Rochester, N. Y. 86B 


Liquid CO, Pump 


For either high- or low- 
pressure applications. 


Offered in a wide range of 
sizes, a new line of rotary gear 
pumps is claimed to solve four 
difficulties normally encoun- 
tered when pumping liquid CO, 
from bulk delivery trucks to 
dockside storage. 

The steel-block pump requires 
no separate lubrication. It is 
ready to run at all times—no 
special pre-operation adjust- 
ments. Design eliminates ex- 
tended cool-down time. And, 
maintenance requirements for 
existing units have been found 
to be negligible. — Northern 
Ordnance, Inc., Minneapolis, 
Minn. 86C 


Trend Chromatograph 


Major step forward in proc- 
ess control. 


Most recent addition to the 
manufacturer’s line of stream 
analyzers is a pneumatic trend- 
recording gas chromatograph. 
This instrument produces a 
continuous quantitative line 
trace for each component of a 
process stream. Such at-a- 
glance information keeps plant 
operators aware of the process’s 
concentration trends. 

Operation is as follows: For 
each component, the electrical- 
signal output from a standard 
chromatograph feeds to an elec- 
tric-to-pneumatic transducer. 
When the signal reaches a max- 
imum, the transducer tempo- 
rarily freezes while a timing 
device programs the opening 
and closing of va)ves to a pneu- 
matic receiver and memory unit. 

Then, the pneumatic signal 
from the memory system actu- 
ates the recorder for the com- 
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FOR TIDEWATER OIL COMPANY'S GREAT NEW REFINERY 


Process Design 
—Ralph M. Parsons Co, 


Constructors 
—C. F. Braun & Co. 


R-C Centrifugal Blowers 
Centrifugal Equipment Supply Combustion Air for 
purchased for Sulfu r PI ant 


this installation 


R-C 


é ? For the industry’s largest sulfur-recovery plant at Tidewater’s “refin- 
Three single-stage centrifu- ery of the future” at Delaware City, Roots-Connersville centrifugal 
gal blowers, two turbine blowers supply combustion air for processing hydrogen sulfide from 
driven and one motor sour crudes to elemental sulfur. 


: One of the basic design requirements for this plant is extreme flexi- 
at 11,500 cfm at 4.8 psig 
bility. When the refinery is operating on high-sulfur crudes, sulfur 
operating at 5100 RPM re- : 
eb 320 HP production may reach 340 long tons per day. With low-sulfur crudes, 
Gerng Sepees production may be less than one-fifth this amount. 


To satisfy these widely varying requirements, Roots-Connersville 
centrifugal blowers assure positive control of air delivered to the 
reaction furnaces. Whatever the conditions may be, they provide the 
kind of dependability that results in continuous, efficient operation 
for long periods of time. Whatever the service, you can count on 
this dependability in Roots-Connersville centrifugal equipment in 
For additional data, capacities from 1,100 to over 100,000 cfm. 
please refer to our section 
in Chemical Engineering Catalog 
or Mechanical Catalog 


A DIVISION OF DRESSER INDUSTRIES, INC. 
159 Illinois Avenue, Connersville, Indiana. In Canada—629 Adelaide St., W. Toronto, Ont. 
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ponent under study, resulting 
in a trace of signal peak. The 
memory unit maintains signal 
pressure to the recorder; the 
electrical signal to the trans- 
ducer falls to zero.—Beckman/ 
Scientific and Process Instru- 
ments, Fullerton, Calif. 86D 


Plastic Pumps 


For moving hard-to-handle 
process liquids. 


Unplasticized, unmodified 
polyvinyl chloride is the mate- 
rial of construction for all ma- 
jor wetted parts of a new line 
of centrifugal pumps. Even the 
steel shaft has a PVC cover on 
the wetted end. A cast iron 
frame protects the heavy-sec- 
tioned PVC casing; impellers 
are molded. Rotating and sta- 
tionary wear rings come in a 
choice of Teflon, carbon, ceram- 
ics and Stellite. 

One outstanding feature of 
the line is simplicity of mainte- 
nance—removal of just six bolts 
permits impeller replacement. 
Available in four sizes, the 
pumps offer capacities from 10 
to 180 gpm. at discharge heads 
to 100 ft. Maximum working 
temperature is 140 F.—Vanton 
Pump & Equipment Corp., Hill- 
side, N. J. 88A 


Controllers 


For accurate regulation of 
temperature, pressure. 


A new series of compact, 
pneumatic temperature and 
pressure controllers, designed 
for use with diaphragm valves, 
has several outstanding fea- 
tures, according to company offi- 
cials. About 57% smaller than 
conventional models, the Auto- 
mator series can be more com- 
pactly mounted. Up to 75% 


lower air consumption, com- 
pared to other controllers, keeps 
compressor operating costs at 
a minimum. And, the series has 
a 58-in. long indicating scale 
for maximum visibility. 
Three temperature and four 
pressure ranges are available 
for stock delivery: —25 to 135 
F., 25-250 F., 150-375 F.; 30 in. 
Hg vacuum to 60 psi., 0-100 psi., 
0-200 psi., 0-350 psi.—Powers 
Regulator Co., Skokie, Ill. 88B 


Memory Device 


Recent advance 
puter technology. 


in com- 


According to the National 
Cash Register Co., a magnetic 
device the size of a pin prom- 
ises to increase the “thinking” 
speed of future electronic com- 
puters. Research models have 
exhibited switching speeds as 
fast as 4 millimicroseconds. 

Useful in both word-ordered 
and coincident-current memory 
circuits, the device consists of 
a tiny winding on a glass rod 
that is coated with a magnetic 
material. Unit size is so small 
that a rod memory system the 
size of a cigarette package can 
store 8,000 bits of information. 

Power requirement per bit is 
only 0.020 w.—National Cash 
Register Co., Electronics Div., 
Los Angeles, Calif. 88C 


Bateh Blender 


Small version 
tion machines. 


of produc- 


Featuring unit construction 
with integral motor drive and 
controls, a new line of small 
rotary batch blenders is avail- 
able for laboratory or pilot- 


plant work and small-scale pro- 
duction. Each model has a 
tilting device that permits eleva- 
tion for charging, and a dis- 
charge gate that forms a seal 
during the mixing cycle. 
Optional attachments include 
quick-opening doors the 
drum, flush ports for cleaning 
and internal spray lines for in- 
troduction of liquid. The blend- 
ers come with 5-, 10- and 15-cu. 
ft. capacities for material den- 
sities up to 60 lb./cu. ft.—Mun- 
son Mill Machinery Co., Utica, 
88D 


Pressure Switch 


Is capable of accurate, 
sensitive response. 


Consisting of a contactor 
manometer and a relay-power 
supply, a new precision pres- 
sure switch is useful for alarm 
signalling and/or control in ap- 
plications involving pressure, 
flow and liquid level. Make-or- 
break control sensitivity is 
equivalent to 0.005 in. H,O. 

Of special interest, the 110-v. 
modular relay-power unit fea- 
tures interchangeable plug-in 
circuit cards. Each card carries 
all components governing one 
contact point on the manometer. 
Contact capacity is 5 amp. per 
point; models are available with 
up to five contact points.— 
Meriam Instrument Co., Cleve- 
land, Ohio 88E 


Check Valve 
and other equipment news 
on page 172. 
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Honeywell control valves are available 
for a wide range of temperatures 


Whether you’re talking about 1200 

or minus 450° F, there’s a Honeywell 

automatic control valve for your 

process flow. The Honeywell valve 

illustrated—Series 800, Type 11 

double seated — is designed to handle 
fluids at 1200° F. This application requires such features 
as: welded-in, solid stellite guide bushings . . . stellited 
guide posts . . . seal-welded seat rings . . . spiral wound, 
asbestos-filled, stainless steel gaskets . . . high-temperature 
bolting . . . extended bonnet with fins . . . designed clear- 
ances for non-sticking, non-galling operation. 


For hot or cold flows . . . or other process flow conditions 
. . - Honeywell valves are available in a wide range of 
types and sizes. When you need control valves . . . contact 
your local Honeywell field engineer. Write for new 
Catalog C800-1. 


MINNEAPOLIS-HONEYWELL, Fort Washington, Pa. 


Honeywell 
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9 WAYS TO SHARPEN 


YOUR PURCHASING PENCIL 


BY BUYING CARPENTER 
STAINLESS TUBING AND PIPE 


Multiple Lengths. If you order delivery 
in multiple lengths, you can save up 


to 314%. 


Selected Mill Lengths. Automatic sav- 
ings from 2% to 5% if so ordered. 


Shorts. If you order 90% of your 
requirement in cut lengths and 10% 
in short lengths, you can save 5%. 


Standard Tolerances. If you order 
within published standard tolerance 
limits, you can save up to 12%; in 
other words, closer than standard tol- 
erances add 6 to 12% to the cost. 


Quarterly Buying. Place your order on 
the mill for delivery during a specific 
three month period. This way you will 
be able to provide material for a three 
month period and you'll have potential 
saving through purchasing at a lower 
cost. 


Consider the Next Quantity Bracket. If 
your requirements for tubing or pipe 
come close to the upper limits of a 
quantity bracket, consider future use 
for this material and jump to the next 
bracket. Often you will gain several 
hundred feet of product by jumping 
to the next bracket at no added per 
unit cost. 


7 


Finish. Recently there have appeared 
on the market, many conditions of 
manufacture, ranging from as-welded 
to full finished. Consider the service 
to which this tubing or pipe will be 
applied and consider the few pennies 
involved for obtaining the best finish 
compared with the dollars lost by down- 
time and lost production through use 
of the cheapest grade available. 


Standard Sizes. Carpenter Stainless 
Tubing and Pipe are made available 
through a nationwide network of dis- 
tributors who stock standard sizes, so 
if you need something quickly you can 
get it. Don’t design equipment, unless 
it is unavoidable, around other than 
standard sizes of tubing and pipe. 


Performance. To guarantee the great- 
est operating economy, order from 
Carpenter. Carpenter WELD-TROL 
Stainless Tubing and Pipe give you the 
greatest degree of uniformity available 
in tubing today. This key factor is your 
ticket to longer, cost-saving perform- 
ance. Contact your nearest authorized 
distributor or write for technical bulle- 
tin. The Carpenter Steel Company, 
Alloy Tube Division, Union, N. J. 


your master key 
to cost-saving 


corrosion control 


Stainless Tubing & Pipe 
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Creators of 
Living Minerals 


new 

‘process? 
new 

product ? 


y 


If it calls for KOH... 
call in International 
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Wait! Before you close the lid on 
plans for that new product or process, 
hear out the man from /nternational. 
You'll find his well-grounded chemi- 
cal experience a welcome asset in de- 
termining your grade and material 
requirements. 

Important too, he can point out 
International “extras” you won't find 
written into specifications. Unbeat- 


POTASH DIVISION 


able quality, unlimited quantity, un- 
failing delivery — all yours through 
International’s mighty resources. 

How can /nternational serve you? 
With Potassium Hydroxide or Car- 
bonate? With Magnesium Oxide, Po- 
tassium Chloride or Muriatic Acid? 
Accept this invitation to discuss it 
with the International representative 
in your area. 


PI-3-128 


INTERNATIONAL MINERALS & CHEMICAL CORPORATION 


Administrative Center: Skokie, Ill. ¢ Phone ORchard 6-3000 ¢ 485 Lexington Ave., New York 17 ¢ Midland, Texas 
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Continuous Fluidized Bed Dryer. 


Continuous Solvent Stripper 
Continuous Gas Solids Reactor 
Continuous Vacuum Dryer 


At General American’s East Chicago pilot plant, you can 
test the drying or reacting of your materials in the widest 


Now, at one convenient ° range of drying equipment ever assembled in one place. 


Louisville Dryer engineers will work with you—study 


location, you can test- your materials and needs, make recommendations for type 


* m of equipment, size and heating medium. You can check 
dry you r mate ria Is in these recommendations for yourself through practical tests. 
m Your Louisville Dryer is then engineered for most efficient 
a variety of and economical service—built specifically to meet 
your needs. 
equ ipme nt To test the drying of your materials in all these different 
types of drying equipment, call in a Louisville Dryer 
engineer. There is no cost or obligation. 


LOUISVILLE DRYER DIVISION 
Saeeee, GENERAL AMERICAN TRANSPORTATION CORPORATION 
135 South La Salle Street, Chicago 90, Illinois 
Offices in principal cities 
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Sulfuric acid in any concentration 
at any temperature to 500°F... 


CAN'T CORRODE 
FLUOROFLEX-T PIPE 


TEFLON? liner in 
thermal equilibrium with housing 


Sulfuric, hydrochloric, nitric, hydrofluoric—any acid is 
harmless to Fluoroflex-T piping. 


Universally inert liner. Steel pipe and fittings are lined 
with Fluoroflex-T ...a patented, high density, non-por- 
ous compound of Teflon. 


Liner and housing are in thermal equilibrium through 
an exclusive process developed by Resistoflex. It com- 
pensates for thermal expansion differential between the 
Teflon and the pipe housing, eliminating fatigue collapse, 
and cracking at the flange. 


Solves problems, saves downtime, saves money. 
Type S piping installed in steam cooking process for re- 
covering sulfuric acid from coal tar sludge at 250°F 
and 50 psi has been in service over a year with no main- 
tenance difficulties. 


See how Fluoroflex-T Type S piping systems can end 
problems of corrosion, erosion and contamination for you. 
Send for detailed Bulletin TS-1A. Dept. 191, REsIsTO- 
FLEX CORPORATION, Roseland, New Jersey. Other Plants: 
Burbank, Calif., Dallas, Tex. 


® Fluoroflez ia a Resistoflez trademark, reg., U. S. pat. off. 
® Teflon ia DuPont's trademark for TFE fluorocarbon resina 


RESISTOFLEX 


Complete systems for corrosive service 


LINED STEEL PIPE © FLANGED FLEXIBLE HOSE * BELLOWS + ELBOWS ¢ TEES * REDUCERS + DIP PIPES & SPARGERS + LAMINATED PIPE 
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BRIDGEPORT “T” MEN* IN ACTION 


*Technical Service Men 


The Case of the Telltale Tube 


When the tube came into the lab it was covered with the 
scars of a savage attack. An obvious case of malicious 
assault. Accompanying clues were a completed Bridgeport 
Corrosion Questionnaire and a letter of explanation. The cus- 
tomer—a rendering plant—wanted help fast. He asked for rec- 
ommendations from the Bridgeport Technical Service Staff. 

A sample of the tube was rushed to the Spectrograph, an 
instrument that analyzes 14 elements in less than 5 minutes. 
Areas of corrosive attack and cracks were examined on a 
Metallograph. The tube was found to be phosphorized alu- 
minum brass, and tube failure due to stress corrosion from 
vibration and ammonia on the product side. 

“T” Man telephoned customer’s chief engineer and noti- 
fied him of findings. They discussed plant’s operation and the 


Spectrographic analysis determines tube composition. 
Con analyze 14 elements in less than 5 minutes. 


Metallographic examination reveals type of tube 
failure from which cause can be determined. 


products rendered. Neither ammonia nor vibration could be 
eliminated. From extensive experience in similar cases, “T” 
Man made several recommendations which would solve the 
problem. The customer installed Bridgeport 70/30 cupro 
nickel tube for greater resistance to ammonia and other 
organic products. Results? Unit operating with top efficiency 
and economy. No evidence of tube failure since. Case closed. 


This is one of many cases from the files of Bridgeport’s 
Technical Service Men. Practical field experience, modern 
laboratory equipment and expert corrosion engineers assure 
Bridgeport customers of maximum service and efficiency 
from their power and process equipment. Learn more about 
Bridgeport condenser and heat exchanger tubes and services. 
Call your nearest Bridgeport Sales Office today. (Dept. 5001) 


Follow-through—Bridgeport “T” man visits plant 
to review effects of recommended solutions. 


BRIDGEPORT CONDENSER TUBES , 


Bridgeport Brass Company, Bridgeport 2, Connecticut eo: 
Sales Offices in Principal Cities * In Canada: Noranda Copper and Brass Limited, Montreal 
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EXAMPLE 1: REM@VAL OF 


CONTAMINANTS—INDUSTRIAL dual cation 
exchange unit operating on the hydrogen 
cycle. Unit is stainless steel and explosion- 
proof. Removes inorganic contaminants from 
an ether ‘solvent carrying an organic inter- 


mediate product. Process improves quality of 7 


the final product. 


EXAMPLE 2: PREPARATION OF PHARMACEU. 
TICALS—INDUSTRIAL lon Exchanger remov- 


ing metallic impurities (lead, iron, etc.) from 

ascorbic acid (Vitamic C) in the sodium cycle 

to improve obtain more 
product. 


INDUSTRIAL 


ION EXCHANGERS 


meet highest purity standards 
for continuous processes 


Every day INDUSTRIAL Ion Exchangers are replacing expensive, complicated 
processing equipment in the purification of literally hundreds of chemical 
products. Why? Because INDUSTRIAL has successfully adapted the newest 
developments in ion exchange research to simple techniques. This new equipment 
provides advantages like these: NO HOLD-UP TIME ... LOWER CAPITAL 
INVESTMENT . .. LOWER OPERATING COSTS . . . PLUS—PURITY 
STANDARDS TO MEET VIRTUALLY ALL REQUIREMENTS! 

The operating simplicity of these new techniques permits immediate integra- 
tion of an INDUSTRIAL Ion Exchanger in almost any continuous chemical 
process. The views on this page show some current specialized applications. 

Investigate how INDUSTRIAL Ion Exchange equipment can solve your 
purifying problems at lower costs. Call or write today for details covering an 
analytical economics study. 


INDUSTRIAL FILTER & PUMP MFG. CO. 
5918 Ogden Avenue, Chicago SO, Illinois 


PRESSURE FILTERS @ 1O0N & HEAT EXCHANGERS @ WASTE-TREATING EQUIPMENT 


INDUSTRIAL - 
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HEAVY DUTY BALL BEARINGS... The ball 
bearings used in these motors are of the high- 
est quality, with more than ample capacity to 
provide long trouble-free service under heavy 


BEARINGS CAN BE RELUBRICATED.. . Original 


factory lubrication will last for years in normal 
service—but convenient grease plugs are pro- 
vided to permit relubrication that adds to 


SECURELY SEALED FOR LOW MAINTENANCE 
... Both ends of these motors have running 
shaft seals to keep the bearings clean. Bearing 
housings are effectively sealed to prevent 
escape of grease. 


loeds. motor life under severe conditions. 


Wagner Totally Enclosed Motors 
Designed to give you Extra Protection 


Here are motors that will deliver full-rated horsepower under the 
- toughest service conditions—that will help you keep your production 
rates up, and give you the kind of dependable, continuous operation that 
is so important to automation. 
Type EP Motors are fully protected against damage from corrosion, 
dust, abrasives, fumes, steel chips or filings. Type JP is explosion proof 
as well—is designed and approved for use in explosive atmospheres. 
Integral ratings, 1 through 100 horsepower, are built in the latest 
NEMA frames, 182 through 445 US, with ribs that add mechanical 
strength and increase the surface cooling area. 
Let your Wagner Sales Engineer show you how these protected motors 
can bring you savings on initial motor costs, maintenance costs, and in 
continuity of operation. 


‘AGAINST 


Branches and Distributors in All Principal Cities 


Wagner Electric @rporation 


6407 Plymouth Ave. + St. Louis 14, Missouri 


TYPE EP. 
Standard TEFC 
1 to 100 hp. 


TYPE JP. 
Explosion proof 
1 to 100 hp. 


OTHER FRAME SIZES AVAILABLE IN RATINGS THROUGH 


 FYROTECTED 

CORROSIVE... 

ABRASIVE. | 

i : 

ic ‘ 

EXPLOSIVE 

4 

; 

| 500 HP. 
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REPRESENTATIVE OF AMERICAN 
INDUSTRIAL KNOW-HOW... 


bound for ports around the world, 
Mikro grinding, conveying and dust 
recovery units are being shipped daily 
to wherever there are products to be 
processed. From Canada to Australia to 
South Africa, engineers and industry 
officials —like so many of their counter- 
parts here at home—have learned to 
expect maximum results from Mikro 
products. Our list of “Orders Com- 
pleted” includes everything from pilot 
plants to complete closed-circuit pro- 
cessing systems . . . which is another 
way of saying that there is a Mikro 
unit for your particular requirements, 
large or small. Want to learn more 
about Mikro products? We'll be glad 
to send you the information without 
obligation. 


Genuine Mikro replacement parts are shipped 
to any point within 45 hours of order. 


PROCESSING SYSTEMS 


GRINDING . . . CONVEYING . COLLECTING 


MIKRO-Products 


Pulverizing Machinery Division « Metals Disintegrating Company, inc. J 
85 Chatham Road @ Summit, New Jersey 


REPRESENTATIVES throughout the United States, Continental Europe, British Isies, Canada, Mexico, Central and South America, 
West Indies, South Africa, India, Japan, Philippines, Australia and New Zealand. 


MANUFACTURING FACILITIES: United States, Canada, Continental Europe, British Isles. 
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The Arithmetic of Materials Handling 


BEFORE: Dirt, noise and mechanical breakdown were constant 
problems in this cement plant, where two mechanical conveyors 
were used to collect raw materials. A 5h.p. motor driving auxiliary 
equipment wasted valuable space and power, required frequent 
maintenance. Spillage clean-up wasted costly man-hours. 


AIRSLI DE Conveyor 


minimizes material loss... 
maintenance . . . moving parts 


If you are now handling dry, pulverized materials, the F-H 
Airslide Fluidizing Conveyor can help you stop noise, and air- 
pollution, as well as speed flow and reduce maintenance cost. 


Simplicity Itself 
F-H Airslides fluidize dry, pulverized materials with low 
pressure air. 


These materials literally flow at high speed, down the inclined 
conveyor. Power requirements are small. 


Flexibility, Low Cost 
For unlimited applications, Airslide conveyors take up little 
space, and can be used singly and in combination with other 
Fuller pneumatic conveying systems. The movement of fluid- 
ized material can be around corners, between floors, through 
walls—nearly any conveying distance. 


Better Housekeeping 
Can Fuller conveying systems help eliminate your housekeeping 
problems—cut your maintenance and handling costs? Write 
today, outlining your problem in handling dry, finely-divided 
materials. Fuller will gladly make appropriate recommendations. 


Fuller 


_pioneers in harnessing AIR 


AFTER: Clean, simple, quiet. Notice the difference two 8" 
F-H Airslide® fluidizing conveyors have made. No dangerous 
moving parts. Nothing to lubricate. Auxiliary equipment and 
foundations are gone. Power needs are now only 4 of previous 
needs. Fluidizing saves wear and maintenance. 


“Pulverized Materials 
Flow Like Water!” 


AIRSLIDE PRINCIPLE: Porous supporting medium 
divides conveyor section into two ‘‘compart- 
ments’’. Dry material flows down inclined con- 
veyor, fluidized by low-pressure air entering 
beneath porous medium. 


FULLER COMPANY 
134 Bridge St., Catasauqua, Pa. 


SUBSIDIARY OF GENERAL AMERICAN TRANSPORTATION CORPORATION 


Birmingham @ Chicago @ Kansas City @ Los Angeles 
® San Francisco @ Seattle © New York 


““See Chemical Engineering Catalog for details and specifications”’. 
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Philadelphia Electric sets new record for steam pressure- 
temperature using Timken® seamless steel tubes 


OMBUSTION ENGINEERING CO., had the job 

of designing and building a steam generator for 

a revolutionary new power plant for Philadelphia 

Electric. They had to harness the highest combination 

of pressure-temperature ever achieved with steam— 
5,000 psi and 1,200° F. 

This meant superheater tubes made of a special, 
stronger steel never before used in steam power plants. 
But no one had ever succeeded in piercing this tougher 
steel. Combustion Engineering gave the problem to 
Timken Company metallurgists, experts at piercing 
special steels for 29 years. And they turned the trick. 
They made the electric furnace steel with the alloying 
elements in just the right balance to develop perfect 
piercing quality. They were able to pierce 20 miles of 
tubes free from either surface or internal flaws. 


And now you can get Timken® heavy wall seamless 
tubes up to 11” O.D. x 34” wall. It’s available in all 
the popular low and intermediate alloy steels and 
austenitic stainless grades—304, 316, 321, 347 
and other special analyses. This gives designers a 
broad range of high temperature strength together 
with the required degree of corrosion and oxidation 
resistance. And delivery is within normal mill lead 
times. 

Because we make our own electric furnace Timken 
fine alloy steel, you can be sure of accurate analysis— 
uniform from heat to heat, order to order, tube to tube. 
If you have a tubing problem, Timken Company metal- 
lurgists will gladly help you solve it. The Timken 
Roller Bearing Company, Steel and Tube Division, 
Canton 6, Ohio. Cable address: ‘‘TIMROSCO”, 


SPECIALISTS IN FINE ALLOY STEELS, GRAPHITIC TOOL STEELS AND SEAMLESS STEEL TUBING 
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Here is flexible “ZONE CONTROL’ 
with Jeffrey Dryers and Coolers 


HETHER Your cooling and drying 
W problems are simple or complex— 
Jeffrey electric vibrating equipment will 
solve them. Each installation is built of 
standard, pre-engineered units, adapted to 
the particular job, designed to help produce 
quality products. Sections may operate .at 
different air temperatures, velocities and 
conveying speeds, giving “Zone Control” in 
each individual step in the system. 

Sectionalization permits intermediate 
operations—mixing, scalping, crushing. 
Flexible arrangement in straight line or 
U-shape meets all space requirements. Food 
products are dried or cooled in minutes 
instead of hours. 


Our laboratories are available to cus- 
tomers for tests free of charge. Pilot-size 
test-units available for testing under pro- 
duction conditions in a customer’s plant. 
Inquire about laboratory facilities or field- 
test rental service. The Jeffrey Manufactur- 
ing Company, 909 North Fourth Street, 
Columbus 16, Ohio. 


CHECK THESE PROCESSING ADVANTAGES 
@ Easy to install, inspect, clean. 


@ Gentle action prevents degradation; no 
structural vibration. 


@ Slight suspension (direct air type) produces 
fluffing, fluidizing action. 


‘@ Sectionalization gives complete “Zone 
Control.” 


@ Easy servicing; minimum power 
consumption. 


@ Factory wiring eliminates on-job work. 


@ Units available with electrical or 
mechanical vibrating drives. 


Salt actually floats in the air as the Jeffrey vibrating conveyor 
propels it through the dryer, drying it to .02% moisture content. 


Jeffrey dryer of three units in line prepares bulk powdered 
Sucaryl by gently conveying it along the heated plate conveyor. 


CONVEYING PROCESSING:« MINING EQUIPMENT...TRANS- 
MISSION MACHINERY...CONTRACT MANUFACTURING 
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THE STOCKHAM WEDGEPLUG ‘‘O-SEAL” 
.. AS New as a Rocket Ride to the Moon 


The first and only Steel Plug Valve that is positively Leak-Proof. The first cost is your only cost—continued costly 


valve lubrication is eliminated. Two Teflon “O” Rings in the plug give you a Double-Seal.. 

Extensive laboratory and field tests have failed to make the “O-Seal’ leak. 

The “O-Seal” offers you these advantages: Double-Block and Bleed, in most services; Constant Vapor-Tight Shut-Off; 
No Product Contamination —it’s Non-Lubricated; Quick and Easy Operation. 


For the complete story, contact your local Stockham Distributor or Sales Representative. 


Write for the new brochure on the Wedgeplug “O-Seal” 
WEDGEPLUG VALVE COMPANY 


Division of 


STOCKHAM VALVES & FITTINGS 
General Offices and Plant— Birmingham 2, Ala. 


*O-SEAL’’-“ANOTHER STOCKHAM FIRST 
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Where a misstep costs $500.... 
Blaw-Knox Electroforged® Steel Grating 
provides safer non-slip footing 


Stair falls cost industry 
over $60,000,000 a year. 


An average accident amounts to a loss 
of $500 in claims. * 

A good way to guard against these 
profit-eating accidents is to construct 
your stair treads, walkways and floors 
with Blaw-Knox Electroforged Steel 
Grating. Non-slip twisted crossbars 
and a wide variety of bearing bars are 
available to meet every kind of work- 
ing condition—safely solving the most 
hazardous skid situations. 

Rigid, one-piece construction makes 
installation easy. Once on the job, 
Blaw-Knox grating practically takes 
care of itself. There is nothing to wear, 
nothing to patch, no dirt collecting 
corners to clean. It goes anywhere, 
fitting neatly around pipes, beams and 
machinery, admitting plenty of light 
and air to the area. 

Made to your specifications, Blaw- 
Knox grating provides new highs in 
safety, easy up-keep and flexible appli- 
cation. For new ideas about grating— 
including space saving platforms and 
shelving, write for Bulletin 2527. 


*Based on a study analyzing 803 com- 
pensable work injury claims closed in 
Illinois involving stairs and steps. 


BLAW-KNOX COMPANY 


Equipment Division 
Dept. C, Pittsburgh 38, Pennsylvania 
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Ask Your FISHER/MAN How To 
SPEED THE INPUT SIGNAL 


to the CONTROL VALVE 


ELECTRO PNEUMATIC 
TRANSDUCER 


Available with or without 
a pneumatic valve positioner 


Here's an electro-pneumatic transducer developed for use in 
electrical control loops where the final control element is pneu- 
matically operated. Explosion proof design makes it ideal for use 
under hazardous conditions. Input signals may range from 1 to 5 
ma. through 10 to 50 ma.... output from 3 to 15 psi through 6 to 
30 psi. Built-in volume relay permits direct operation of the pneu- 
matic actuator from the Transducer. No extra relays or boosters 
needed. Relay can be serviced independent of electrical assembly. 
Unit is completely reversible by reversing input leads and rezeroing. 


If you want additional information on the Type 543 Electro- 
Pneumatic Transducer write Fisher Governor Company. 


TYPE 3541 TYPE 543 TYPE 543 


Electro Pneumatic Transducer Mounted Transducer Mounted 


Controller Mounted on Control Valve on Stand Pipe 
on Control ‘‘alve 


TYPICAL CIRCUITS 


Input Current 


Actual Internal 
Resistance of 
Transducer 


Load Requirements 
of Controller 


1 to 5 ma dc 


3,000 ohms 2,500 ohms 
maximum +125 ohms 


1 to 5 ma dc 


12,000 ohms | 12,000 ohms 
+ .5% + 50 ohms 


10 to 50 ma de 


500 ohms 
maximum 


PERFORMANCE DATA 


Linearity 


1% of full range 


Air Consumption Rate...2 SCFH with 15 psi 


output pressure 


Resolution Sensitivity. . ..05% of input range 


Frequency Response....Complete frequency 


response data with 
Fisher topworks available 


IF 1T FLOWS THROUGH PIPE ANYWHERE IN THE WORLD...CHANCES ARE IT’S CONTROLLED BY... 


FISHER GOVERNOR COMPANY 
Marshalltown, lowa | Woodstock, Ontario [| London, England 
CONTINENTAL EQUIPMENT CO. DIVISION, Coraopolis, Pennsylvania 
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Nash Instrument Air Compressors ' 
deliver only clean air, free from 
oil or dust, and without filters 


DISCHARGE 


No oil filters. 
No dust filters. 


No internal lubrication to 
contaminate air handled. 


No internal wearing parts. 
No valves, pistons, or vanes. 
Non-pulsating pressure. 


Original performance constant 
over a Jong pump life. 


Low maintenance cost. 


NAS ENGINEERING COMPANY 
395 WILSON, SO. NORWALK, CONN. 
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You can dispense with oil filters and dust filters when 
you install ©Nash® Clean Air Compressors. You can save 
the cost of maintaining these devices. You can greatly 
reduce instrument maintenance costs. For the Nash em- 
ploys no internal lubrication, therefore no troublesome 
oil is in the delivered air. Moreover, air from a Nash 
is thoroughly washed and cooled as it passes thru the 
pump. Dust in the plant atmosphere, even fly ash, is im- 
mediately removed. 

®Nash® Clean Air Compressors are simple, with only 
one moving element. No valves, gears, pistons, sliding 
vanes, or other enemies of long life and constant perform- 
ance complicate a Nash. No aftercoolers are needed. You 
will find it profitable to investigate these pumps, now. 
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IF A CHEMICAL CAN 
BE PUSHED THROUGH 


WILL PUMP IT: 


Moyno’s exclusive “progressing cavity” principle enables chem- 
ical plants to successfully pump hundfeds of formerly “un- 
pumpable” materials. These include highly abrasive or corrosive 
materials, ranging from thin watery slurries to extremely viscous 
material like rubber dough. : 

The screw-like rotor revolving in a double threaded stator 
moves material smoothly, without pulsation, turbulence or 
agitation. Because the rotor and stator can be constructed of 
special materials which resist wear, Moynos cut maintenance 
costs to a minimum. 

» No doubt Moynos can cut pumping costs for you! 


Write for Bulletin 30-CE. 


ROBBING MYERS, we. 


SPRINGFIELD, OHIO BRANTFORD, ONTARIO 


FANS HOISTS MOYNO PUMPS 
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NEW BAILEY 


Multi-Pointer Gage 


... as twice as many indicators 
...No taller than a telephone! 


Now the popular versatile Bailey Multi-Pointer Gage has 

been reduced in size to conserve control panel space—without 

loss of easy readability. 

Each new Multi-Pointer Gage Unit offers you these three 

choices to— 

1. Measure and indicate draft, pressure, differential pressure 
and level. 

2. Transmit above variables either pneumatically or elec- 
trically to remote indicators, recorders and /or controllers. 

3. Receive and indicate any measured variables which may 
be transmitted pneumatically by standard SAMA ranges 
of 3-15 psig. or 3-27 psig. 

FEATURES 

Compact Size—T wo large, easily-read 7” scales in space only 

4 inches wide. 


Wide Range Selection — Standard ranges from 0-0.5 in. H20 
to 0-5000 psig available. 


Choice of Standard Colors —Satin Black, Slate Gray, Moss 
Green, or Terra Tan may be selected as an exterior color at 
no additional cost. 


Colored Scales — Scales available in white, red, green, blue, 
yellow, or orange. 


Fluorescent Illumination — All gages have slideout unit con- 
taining bulb and starter for ease of maintenance. 


Readily Accessible Adjustments — Zero adjustment made 
from front of gage. Other adjustments made from rear of gage. 


Two-point Positive Mounting — Gage unit mounted with two 
clips .. . no holes to drill or studs to weld. 


Unlimited Indications — Any number of basic two-indicator 
units may be placed side-by-side to provide indications of 
related factors. Each two-indicator unit is separately mounted. 


For additional information, call your local Bailey District 
Office, or write us direct. 
CP3-1 


Chemical and petroleum division 


BAILEY METER COMPANY 


1054 IVANHOE ROAD 


° CLEVELAND 10, OHIO 


in Canada--Bailey Meter Company Limited, Montreal 
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MULTI-ZONE 


An exclusive Tranter advancement 


in heat transfer technology 


ge 
| 


OPERATING PRESSURES UP TO 250 psi 


rformance advantages of PLATECOIL can be | gm in a new range of 
Improved construction 


Now the cost and 
gine for which operating pressures up to 250 psi are required. 
also provides a safety factor of over 5 to 1 at 250 psi. 


FASTER START-UP 


The new MULTI-ZONE design improves steam distribution and reduces “trapping.” This 
results in a bonus of heat transfer. FREE-FLO action provides extra capacity to deliver when 
the coil is called upon to do so. Heat-up time after “shut-down” of tanks or processing 
vessels is held to a minimum. In cooling applications, the new MULTI-ZONE configuration 
of the passes permits unrestricted flow for maximum heat transfer. 


BETTER TEMPERATURE MAINTENANCE 


FREE-FLO action also assures an inherent reserve capacity to handle overload conditions. 
Fast recovery of required tank temperatures makes possible a new degree of process control 


under intermittent load and holds ‘down time” to a minimum. 


REDUCED CORROSION 
Mill-controlled TRANSTEEL . 


. the mild steel with built-in corrosion resistance 


plus DURAWELD bonding of the plates are new construction features introduced to cut 


corrosion and extend plate life. 


| 


Increase tank capacity 


Because PLATECOIL heat transfer capacity per square unit 
of surface is greater, the physical size of a PLATECOIL is much 
less than that of a pipe coil of comparable capacity. In most 
applications, it is actually possible to increase the work load 
capacity of a tank by replacing pipe coils with PLATECOIL. 


Cut installation costs 


Factory-fabricated PLATECOIL units eliminate the cost of en- 
gineering, cutting and assembling pipe coils. They are light- 
weight and easy to handle. Simple brackets and hangers sup- 
plied with the PLATECOIL units are pre-engineered and fab- 
ricated to add to the facility, speed and economy of installation. 


PERFORMANCE 


Slash maintenance costs 


PLATECOIL units have no threaded joints to corrode or leak. 
Connections can be located above the liquid level. Removal and 
cleaning are fast and easy with simple connections, “Quick 
Change” hangers and streamlined surface. In addition, deposits 
tend to form less readily on PLATECOIL than on pipe coils. 


Simplify engineering 

Through the use of available capacity and perform- 
ance data, the engineering time normally consumed 
in ~~ hides pipe coil requirements is greatly re- 
duced 


Send - NEW Bulletin No. P61 for data on the NEW MULTIZONE PLATECOIL. 


Tranter Manufacturing Inc. C we C BL ATEC re ‘OIL’ 


LANSING 9, MICHIGAN 


DIVISION 
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Ni-Resist ductile irons offer you 
new combinations of 
useful engineering properties 


Ni-Resist* ductile irons are a new family of versatile 
high-alloy cast irons developed by Inco. Containing 18 
to 36° Nickel, they provide the same high order of 
corrosion and heat resistance given by Ni-Resist flake 
graphite iron...plus high levels of strength and ductility. 


There are several types of Ni-Resist ductile iron. Each 
one combines a useful array of engineering properties. 


Strength Ni-Resist ductile irons provide tensile 
strengths of 55,000 to 80,000 psi, yield strengths of 
30,000 to 44,000 psi. See graph of properties below. 


Toughness Ni-Resist ductile irons give elonga- 
tions of 4 to 40%, together with good impact resistance. 
The photomicrograph below shows why — spheroidal 
graphite particles allow formation of an austenitic 
matrix. This nickel alloy matrix develops full ductility and 
strength... keeps these properties at low temperatures. 


COrrosion resistance xi-Resist ductile 
irons safely handle hundreds of corrosives. Under most 
conditions — with acids, alkalies and salts — their per- 
formance is far superior to both cast iron and steel, 
helping you reduce maintenance costs. 


TENSILE AND YIELO STRENGTH , PSI 


ELONGATION AND REDUCTION OF AREA, % 


i 
Ni-Resist ductile 
| | microstructure X 100. 

10,000 Spheroidal graphite 


800 1000 1200 
TEMPERATURE °F 


particles allow the 
metal to develop the 
full strength and 
High temperature tensile properties of Type D-2 Ni-Resist toughness of the high 
ductile iron. alloy austenitic matrix. 


NI-RESIST DUC FILE 


High temperature properties 


Ni-Resist ductile irons form a tightly adhering scale at 
elevated temperatures, greatly reducing further oxida- 
tion. They resist heat effects up to 1400°F and higher, 
have excellent thermal shock resistance. From 1100° to 
1300°F, Type D-2 has stress rupture properties equal 
to those of cast HF stainless steel. 


Wear resistance xi-resist ductile irons 
have a work hardening austenitic matrix. Graphite 
particles provide dry lubrication. Both properties work 
together to resist wear and galling over a wide tempera- 
ture range. 


Erosion resistance xi-resist ductile 
irons work well in wet steam, brine or salt slurries, and 
high velocity liquids. Their high strength and resistance 
tocavitation-erosion mean long service life for pump parts. 


Controlled expansion xi-resist aue- 
tile irons have thermal expansivities from about 2.5 up to 
10.4 millionths per degree F. You can match them with 
steels, cast irons, Nickel, Monel* alloy...with aluminum, 
copper, bronze and stainless steel. 


Non-Magnetic properties xi-resist 
ductile irons, Types D-2 and D-2C, are non-magnetic 
and therefore useful where excessive heat and power 
losses must be avoided. 


Machinability Ni-Resist ductile irons ma- 


chine as well as common pressure-type gray iron, 
thanks to the presence of graphite in their structure. 


Fluidity in casting »i-resist auctite 
irons have good flowing qualities and permit the mak- 
ing of intricate designs. 


These are only the highlights. You can get all the facts 
on this versatile new family of metals by asking us for 
“Engineering Properties of Ni-Resist Ductile Lrons.” 
This 28-page booklet details engineering properties and 
commercial applications with numerous photos, tables, 
and graphs ... gives you the information you need to 
decide how Ni-Resist ductile irons can help you. You'll 
also get “Buyers’ Guide for Ni-Resist and Ni-Resist 
Ductile Iron Castings’, listing foundries authorized to 
produce them. *Registered trademark 


THE COMPANY, INC. 
YN 
67 Wall Street New York 5, N.Y. 
ANCO, 


IRONS 


NICKEL ALLOYED IRONS PERFORM BETTER LONGER 
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PRACTICE ... 


PROCESS FLOWSHEET 


Hydrofining-Udex Extraction 


Benzene 
Toluene 


Oil Refining Tandem Pulls .. . 


High Purity Aromatics From Coke-Oven Oil 


HE FIRST plant of its kind to start up in the U. S., 

Jones & Laughlin Steel Corp.’s $2-million coal- 
chemicals aromatics unit at Aliquippa, Pa., represents 
the commercial fruits of a continuing engineering 
effort to improve quality of coal chemicals for the 
evermore demanding requirements of the chemical 
process industries. 

J&L is licensing two of the petroleum refiners’ own 
techniques to boost yield and quality of benzene, 
toluene and xylene (BTX) which must vie for their 
share of an increasingly competitive market (Chem. 
Eng., May 5, 1958, pp. 79-80). The process tandem that 
J&L has adopted is Esso’s Hydrofining for desulfuriza- 
tion and hydrogenation and Universal Oil Products’ 
Udex extraction for separation of aromatics.* 

In operation since Aug. 1957, J&L’s plant has been 
successfully turning out high-purity aromatics from 
crude coke-oven light oils. (See box, foldout, for hypo- 
thetical but representative performance data on the 
Hydrofining-Udex tandem.) Capacity is 55,000 gal./ 
day of BTX (reportedly, about 70% benzene, 20% 
toluene, 10% mixed xylenes). 
> Purify the Light Oil—Plant processes light oil 
from three J&L plants—Pittsburgh, Cleveland and 

* Another steelmaker, U. S. Steel, went on stream with a 
BTX unit at Clairton, Pa., shortly after J&L. USS is using Udex 
extraction and Koppers’ Super-Refining for desulfurization. 


Koppers’ route is based on developments of Badische Anilin-& 
Soda-Fabrik and Scholven-Chemie. 


Aliquippa itself. Light oils are brought from the first 
two locations via barges and tankcars. 

The light oil is produced during the high-tempera- 
ture carbonization of coal to make metallurgical coke 
and is recovered from the coke-oven gas by scrubbing 
with an absorbent oil. 

Light oil is then sent to stripping towers to remove 
carbon disulfide and other light ends. 


> Desulfurize—After pretreatment, light oil is heated 
and fed to the Hydrofiner reactor. Hydrofining con- 
ditions depend on feed composition and amount of 
hydrogen in the treating gas. 

(Though spokesmen are chary of revealing exact 
operating data, it’s a pretty safe bet that J&L doesn’t 
have to use the more severe Hydrofining conditions 
of the range given by Esso for various petroleum 
stocks—400-800 F. and 50-800 psig. J&L uses pure 
hydrogen to selectively hydrogenate unsaturates and 
sulfur compounds without hydrogenating benzene, tolu- 
ene or xylenes.) 

After caustic scrubbing, BTX products are sepa- 
rated from gases and hydrogen is recycled to the re- 
actor. Products go to a steam stripper where residual 
H.S is stripped out and then proceed to Udex extrac- 
tion. 
>» Udex Extracts Aromatics—Udex process extracts 
aromatics from paraffins using aqueous diethylene 


Unfold Flowsheet 
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Pittsburgh 
light oil 


Cleveland 
light oil 


Aliquippa 
light oil 


cs; 


FURNACE 


Higher-boiling oils 


PREFRACTIONATION 


From a typical coke-oven light oil . . . 


Analysis, wt. Yo 
Benzene 
Toluene 


Olefins, paraffins, 
naphthenes 


Total sulfur 


glycol, then strips pure aromatics from the glycol. 
Generally, in Udex extraction, ratio of water to glycol 
depends chiefly on the composition of the feedstock. 
(Hydrofined light-oil feed to the Udex unit contains 
95-98% aromatics. In contrast, petroleum catalytic 
reformate has about 25-55% aromatics.) 

At J&L, coke-oven light oil enters the 90-ft.-high 
extractor at about its midpoint and is contacted 
countercurrently (on liquid-liquid contact plates) with 
glycol which enters at the top. Glycol selectively 
absorbs aromatics and removes them from the bottom 
of the column in a rich solvent stream. The raffinate 
overhead stream (paraffins, some xylenes and glycol) 


runs to a water-wash tower where diethylene glycol . 


is recovered. 


. . . Products above nitration-grade purity 


Sulfur 
compounds 
Free of H.S 
and SO, 


Distillation Acid wash 
range 

Not more than 

1 deg. C., in- 
cluding 80.1 C. 
Not more than 

1 deg. C., in- 
cluding 110.6 C. 
Not more than 

3 deg. C., in- 
cluding 139.3 C. 


Benzene 


Toluene Free of H,S 
and SO 2 
Free of H.S 


Xylenes 
and so 2 


The aromatics-rich solvent stream enters the strip- 
per (roughly 130 ft. high) and separates into three 
main streams—a center cut of aromatics plus water, 
lean-solvent bottoms, and an overhead of paraffins plus 
water. 
> Near-Isothermal Balance—UOP stresses some key 
points in the Udex setup: 

Extractor and stripper operate nearly isothermally, 
with relatively little temperature difference between 
hottest and coldest points. This sharply reduces cool- 
ing and reheating of large-volume solvent streams. 

Overhead from the stripper, containing paraffins of 
low boiling point, serves as extractor reflux, displaces 
undesirable high-boiling paraffins in aromatics-rich 
extractor bottoms. This is important because high- 
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Recycle 


hydrogen STABILIZING 


COLUMN 


CAUSTIC 
SCRUB 
COLUMN 


EXTRACTOR 


Desulfurized light oil 


Y DROFINING 


»0iling paraffins couldn’t be separated by distillation 
ater in the process. 

Water is separated from overhead and center cut 

in two settling tanks, then recycled to the bottom of 
he stripper. This adjusts the glycol composition of 
stripper bottoms for recycle to extractor. 
Final Fractionation—Aromatics from the center 
-ut enter the water-wash tower where remaining traces 
f glycol are removed. Then aromatics are pumped to 
he clay-treat tower. 

Final fractionation of finished products is done in 
hree towers: two continuous towers for benzene and 
oluene, plus a batch column for xylenes. 

Most interesting feature of this fractionation is 
he control system which insures purity of both ben- 
zene and toluene. Purity must remain high despite 
*hanges in operating conditions and feed composition. 
(Specifications call for less than 0.1 mole percent 
impurity in the benzene. This changes atmospheric 
oiling point of benzene only 0.035 F., or vapor pres- 
sure 0.6 mm. Hg at 176.2 F., representative of top 
mtower temperatures. ) 

Columns are equipped with pressure compensated, 
emperature-controlled reflux systems, in which tem- 
perature control point is located at the optimum section 
the column. 

Other components of the control system are flow 
-ontrol on the feed and reboiler heat and liquid-level 
-ontrollers on reflux drums and bottoms of the columns. 

A combination of temperature control and slightly 
increased reboiler duty insures a good controllability 
for specification products. 
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Lean solvent 


UDEX EXTRACTION 


PREFRACTIONATION gives crude light oil a slight up- HYDR 


grading, separates light ends and some higher-boiling oils. genate: 
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nates unsaturates. At right are the clay-treat towers. 


Aromatics 


YDROFINING desulfurizes light oil, selectively hydro- UDEX EXTRACTIO 
using aqueous diethylene glycol to absorb 


TOLUENE 
COLUMN 


FINALsSEPARATION 


N separates aromatics from paraffins, 
BTX products. 


Benzene 


Toluene 


Xylenes 


| 
BENZENE 
COLUMN 
| 
WATER 
WASH 
CLAY-TREAT 
TOWER | 
| 
| 
| 
S 
~ 
4 
| 


An important weapon in the fight 
against rising maintenance costs is 
standardization. It can reduce the 
variety of maintenance problems 
and simplify those which remain. 
Since we specialize in steam traps 
we'd like to offer some suggestions 
for a trapping standardization pro- 
gram. Such a program involves 
standardization on one make of trap 
and standardization of hook-ups. 


Trap Standardization 
The advantages of standardizing on 
a single make of trap are important 
and can make a big difference in the 
cost and ease of repairs because— 


1. You can carry a more complete 
stock of repair parts with a smaller 
inventory. 


2. Maintenance personnel has the 
opportunity to become expert on 
one make rather than be “jacks of 
all traps.” 


3. As an exclusive user of one 
make of traps you become a pre- 
ferred customer of your trap repre- 
sentative and can be sure of getting 
the best possible service. 


4. You can enjoy the advantages 
vt standardized hook-ups. 


Standardized Hook-ups 


Standardized hook-ups facilitate and 
reduce the cost of both original in- 
stallation and maintenance. By 
adopting standards for the dimen- 
sions of all fittings, including nipples, 
each hook-up for a given size of 
trap is identical and can be fabri- 
cated in the pipe shop. 


Unions should be used so that 
when a trap needs repair, the unions 
can be uncoupled, the trap lifted 
from the line and a spare carrying 
identical length nipples and half un- 
ions slipped into place. In as little 
as a minute or two a faulty trap 
can be replaced. The faulty trap can 
go back to the storeroom for repair 
when convenient and then be put 
into stock as a spare. 

Figure 1 shows a typical stand- 
ardized hook-up used by a major 
chemical manufacturer. Note how 
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60-150] 
CAPACI TY 
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| 0-40 | it 
40-60 ij 


Nores 


DIMEN SIONS SHOWN ARE FOR 
MINIMUM SPACE INSTALLATION 


LONG RUNS - PIPE TOBE } 


PITCHED TOWARD TRAP, 


TRAP TOBE INSTALLED 
BELOW DRAIN POINT 
. OF MATERIA. FOR TYPICAL STEAM TRAP HOOK-UP 
mat ' 


POSSIBLE NOT 
ACHECK VALVE MUST BE 
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Fig. 1—Typical standardized instal- 
lation hook-up used by a leading 
chemical manufacturer. 


the hook-up provides the following 
advantages: 

1. Test valve in trap cap permits 
fast, easy checking of trap operation. 

2. Strainer ahead of trap protects 
it against dirt and scale. 

3. Blowdown valve in strainer pro- 
vides easy cleaning. 

4. Check valve in discharge line 
isolates trap when test valve is 
opened. 

5. Shut-off valves and unions 


thardened 
chrome steel 


valve and seat) 


STAINLESS 
STEEL BUCKET 


Fig. 2—Armstrong traps have only 
two moving parts—the lever assembly 
and the bucket. Nothing much to go 
wrong here. 


Trapping Standardization 


.-. Steam trap standardization plus standardized 
hook-ups spell lower maintenance costs 


ahead of and following trap per- 
mit removal of entire trap from line. 

Another important consideration 
for getting the most from a stand- 
ardization program is accessibility 
of the traps. Insofar as is possible, 
traps should be located so that they 
are convenient for inspection. The 
easier it is to locate and get at a 
trap, the less likelihood that it will 
be overlooked. 


What Make of Trap? 
(This is the Commercial) 


Obviously, a trap standardization 
program shows the best results when 
the make of trap selected is the one 
that gives the best service. Natu- 
rally, we think the make should be 
Armstrong and fortunately a lot of 
trap users agree. Here are some of 
the advantages of standardizing on 
Armstrong that have been pointed 
out by these users: 

1. Armstrong traps work. They 
don’t leak steam and they do dis- 
charge condensate and air as fast as 
they reach the trap. And they work 
with any return system. 

2. Armstrong traps aren’t “‘ prima 
donnas.”’ They need no special care 
or coddling. Valve and seat are hard- 
ened chrome steel. Lever assembly 
and bucket are stainless steel and 
these are the only moving parts. 

3. Armstrong traps aren’t ‘‘or 
phans.”’ You can always get parts 
and service from nearby Factory 
Representatives and stocking dis- 
tributors. 

4. Armstrong traps are guaranteed. 
If you’re not completely satisfied you 
can return the traps for refund of 
purchase price. 

More Information 

The 44-page Steam Trap Book (free 
on request) gives a lot more facts 
on trap selection and installation. 
Call your local Armstrong Repre- 
sentative or write Armstrong Ma- 
chine Works, 8581 Maple St., 
Three Rivers, Michigan. 


ARMSTRONG 
STEAM TRAPS | 
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NEW CRANE VALVES FOR PROCESS INDUSTRIES 


NICKEL ALLOY CAST 


Gates and Swing Checks 
18-8 SMo (Type 316) Alloy Trimmed 


Better Corrosion Resistance ...Longer Life...on More Fluids 
This metal—Crane 3% nickel alloy iron—was developed especially to 
extend the usefulness and economy of cast iron valves in the process 
industries. 


a% 
At but slightly higher cost, Crane 3% nickel iron valves provide if, ; ; 
substantially better resistance to corrosion than ordinary cast iron, tae | 
and they have notably higher physical properties. Efficiency is stepped ‘ 
up further with Crane 18-8 SMo (Type 316) stainless steel trim. 


Typical Recommended Applications: You will save with these valves 
—in the petroleum industry, for example—on oils containing traces of 


mineral acids; in wood-ireating processes—on creosote vapors and oils; ASK FOR THIS CIRCULAR 

in pulp and paper mills—on alkaline liquors of various kinds. In gen- Complete technical and specification data 

eral, they should be considered where all-iron or brass-trimmed iron on 
2313. Ask your Crane Representative for 

valves are subject to seat corrosion. a copy, or write to address below. 


C RAN E VALVES & FITTINGS 


PIPE © PLUMBING KITCHENS HEATING AIR CONDITIONING 
Since 1855—Crane Co., General Offices: Chicago 5, Ill.— Branches and Wholesalers Serving All Areas 
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OF YOUR PRODUCTS | 


THE Raymond Mechanical Air Separator with its 
efficient Whizzer action offers special advantages 
in classifying powdered materials for the chemical, 
food and process industries. It has three general 
types of application covering a wide range of 
products. 


(a) In closed circuit with a grinding unit for 
increasing fineness and mill capacity. 


(b) In open circuit operation for removing a 
coarse fraction to deliver a uniformly fine 
product. 


(c) In open circuit for dedusting operations to 
remove objectionable fines in making granu- 
lar products. 


The Whizzer principle gives sharper separation 
with a greater percentage of recovery of fines, and 
also provides a wide classification range up to 
99.9% minus 400-mesh materials. 


Sp __ Raymond Separators may be provided with an 

RAYMOND _ internal air distribution system for handling special 

materials, which require some cooling or drying. 

Double Whizzer 3 For classifying Ta materials, additional liners 
Mechanical Built in ten sizes are furnished. 


Air Separator up to 18° diameter For improvement of your products, specify the 
Raymond Whizzer Separator for classifying such 
materials as fine chemical hydrate . . . graphite .. . 
diatomaceous earth . . . moulding compounds. . . 
phosphate materials . . . corn sugars . . . starches 
... Special flours and many similar products. 
Laboratory Separator 
for classifying small 
batches in test work 


For further details, 
write for Raymond 
Separator Bulletin +76 


COMBUSVION E JEERING, INC. 


SALES OFFICES IN 
PRINCIPAL CITIES 


1311 NORTH BRANCH ST. 


CHICAGO 22, ILLINOIS 
Combustion Engineering-Superheater Ltd., Montreal, Canada 
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OxO ALCOHOLS 


Vinyl duck decoys and artificial lures are made to look real by using 
the highest quality raw materials. High quality Enjay Oxo Alcohols 
are essential ingredients in many of the plasticizers used to produce 


these colorful vinyl products. Pioneer in 


When quality is important to your finished product, insist on Enjay oe ee 


n specifications and characteristics 
Isooctyl and Decyl Alcohols. of Enjay Oxo Alcohols and many 


other high-quality petrochemicals, 
contact the nearest Enjay office. 
Shipments will be made from con- 


veniently located distributi 
ENJAY COMPANY, INC., 15 West 51st Street, New York 19, N. Y. tar 
Other Offices: Akron « Boston « Charlotte « Chicago « Detroit « Los Angeles « New Orleans « Tulsa drum quantities. 
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REPORT FROM RYERSON 
on Services and Products in Stock 


In addition to the products shown below, you can —see that customers specifications are exactly 
call on Ryerson for flame-cut steel shapes, fabri- met, that every order is correctly filled and 
cated steel for reinforced concrete or steel ‘frame promptly delivered. As a result you get unequalled 
construction— many other products and services. service and certified quality when your company 
And equally important are the specialists who calls Ryerson for steel, aluminum, industrial 
carry out the Ryerson quality control program plastics and machinery. 


o 


CARBON STEEL & ALLOY BARS STRUCTURALS—I-beams, H-beams, PLATES—14 types including special 
Most complete range of types, shapes = channels, angles, tees and zees—all low carbon steel plates for forming and 
and sizes as well as largest tonnage. high quality steel to ASTM spec. A-7. welding, leaded New E-Z-Cut, etc. 


SHEET STEEL & STRIP—More than TUBING—Seamless and welded steel STAINLESS STEEL—For immediate de- 
20 different types in pattern sizes, cut- tubing—mechanical tubing, fluid line, livery. Over 2351 sizes, shapes, types, 
to-order sizes, strip coils, etc. pump cylinder and structural tubing. finishes: sheets, plates, bars, pipe, etc. 


J 


ALUMINUM~— At many Ryerson plants INDUSTRIAL PLASTICS—PVC pipe, MACHINERY & TOOLS—The broad- 
—sheets, coils, plates, bars, tubing, fittings, sheets and rods, rigid Kralastic est line of metal-working equipment 
architectural and structural shapes, etc. and flexible polyethylene pipe. available from a single source. 


RYERSON STEEL 


Member of the <Q» Stee! Family 


Principal Products: Carbon, alloy and stainless steel — bars, structurals, plates, sheets, tubing — aluminum, industrial plastics, metalworking machinery, etc. 
JOSEPH T. RYERSON & SON, INC. PLANTS AT: NEW YORK « BOSTON # WALLINGFORD, CONN. ¢ PHILADELPHIA * CHARLOTTE * CINCINNATI CLEVELAND 
DETROIT PITTSBURGH * BUFFALO * INDIANAPOLIS CHICAGO « MILWAUKEE ST. LOUIS LOS ANGELES SAN FRANCISCO SPOKANE SEATTLE 
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Chemical Engineering 


JANUARY 12, 1959 


Insulation on the inside of 
equipment rather than outside 
allows you to use less expen- 
sive materials of construction. 


Save on Material Cost 


R. E. THOMPSON, Manager, Insidline Div., Baldwin-Hill Co., Trenton, N. J. 


increasingly considered and applied 
to solve special design and fabrication 
problems. These problems are created 
by new industrial processes requiring 
transmission of gases under pressure at 
elevated temperatures. 

Mild carbon steels lose strength rap- 
idly above 650 F. This considerably 
limits their high-temperature use. For 
pressure operations above 650 F. you 
must use special steels—the higher the 
pressure and temperature, the higher 
quality steel needed and the thicker the 
wall. 

Material and fabrication costs increase 
sharply with these special materials and 
thick walls. 

In addition, excessive thermal expan- 


yom internal insulation is being 


sion of steel at high temperatures, and 
especially the chrome-nickel steels, adds 
complications and expense in providing 
for expansion movements. 


Solution: Inside Insulation 


One solution to handling hot gases 
under pressure, that’s becoming popular 
in industry, is insulating the interior of 
a vessel or line. This places a thermal 
insulating barrier between the hot flow- 
ing gas and the containing pipe or vessel 
wall. At the same time, the pressure is 
transmitted to the wall. 

Recently, a piece was published (Chem. 
Eng., May 5, 1958, p. 148) describing 
how insulation placed on the inside of a 
pipe, carrying hot gases under pressure, 


| 
{ 
ae 
| 


| 


INTERNAL INSULATION . . . 


With Same Flow Area, Inside Insulation Cuts Weight 


Weight of pipe, !b./ft. 


400 


| T T 
18-in. Type 316 stoinless steel 


pipe without insulation 


WA 


F A 30 


600 


800 (p00 


Pressure, psig 


reduced the cost of the pipeline. 
This was because the pipe metal 
was shielded from exposure to high 
temperatures. 

As the article explained, this 
technique has been profitably prac- 
ticed in Germany for some time. A 
much refined version of this same 
technique has been successfully used 
in this country for over 15 years. 

Properly applying this concept of 
internal insulation, separates the 
effects of temperature and pressure. 

By separating the effects of tem- 
perature and pressure, you can use 
manageable weights and_ thick- 
nesses of carbon steel walls. Such 
internal thermal insulation keeps 
the pipe walls comparatively cool 
so its full strength is available to 
withstand the pressure. 

With extremely high pressures 
and temperatures, internal insula- 
tion may be your only solution for 
installations otherwise impossible 
to build because of the limited 
strength of even the best grades of 
stainless steel. 


Steel Has Limitations 


Normally, alloy steels handle 
gases under pressure above 650 F. 
But, like carbon steel, alloy steels 
are also limited in their application. 
Chrome-moly steel extends the tem- 
perature range somewhat, but it 
loses strength rapidly above 950 F. 
and is seldom used above 1,150 F. 
Stainless steels are indicated for 
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the higher temperatures—but they 
also have definite temperature lim- 
its and cost considerably more. 

Temperature limits of all these 
materials can be extended by liquid 
cooling systems. However, such ar- 
rangements add installation ex- 
pense and are thermally inefficient 
because of heat purposely lost to 
the coolant. 

Special materials for high pres- 
sure and temperature can be fabu- 
lously expensive. Minimum wall 
thickness of a pipe or vessel, as 
specified by appropriate codes, 
varies directly with pressure, di- 
ameter and temperature (allowable 
stress decreases as temperature in- 
creases). 

As temperatures, pressures and 
diameters increase, required wall 
thickness becomes even greater. 
The heavier the wall, the more 
costly the pipe and its supporting 
structure. 


Economic Factors Enter In 


Conditions and requirements of 
particular applications determine 
how internal insulation reduces 
cost. Its effect is illustrated in the 
graph above. 

Some of the factors affecting the 
economic aspects of special steels 
and internal insulation for handling 
hot gases under pressure are shown. 
Minimum unit weight of pipe to 
contain high-temperature gases is 
plotted against pressure. The lower 


line shows the weight of carbon 
steel pipe required below 650 F. 
Upper lines give weights for stain- 
less steel pipe at 1,300, 1,400 and 
1,500 F. 

This graph takes into account the 
fact that pipe with inside insula- 
tion needs a larger diameter for the 
same flow area. There’s still a con- 
siderable weight advantage in favor 
of carbon steel at high tempera- 
tures. This advantage increases 
rapidly with higher pressures and 
temperatures. 

If you multiply these weights by 
material and fabrication costs per 
pound: the possibilities for saving 
are considerable. 

No general statement gives the 
relative economic merits of either 
type of construction, since each de- 
pends upon particular applications. 
However, on lines or vessels carry- 
ing gases under pressure above 
1,100 F., you should investigate in- 
ternal insulation as an alternative 
to costly stainless steel construc- 
tion, 

For instance, using the ASME 
Boiler Code for Unfired Pressure 
Vessels: A 20-in. O.D. pipe carry- 
ing 1,200 F. gases at 2,000 psi. 
needs a minimum theoretical wall 
thickness of 2-3 in. with Type 316 
seamless stainless steel. If the tem- 
perature is raised to 1,500.F., re- 
quired wall thickness increases to 
7 in. At this temperature, the 2-4- 
in. wall pipe is good for only 440 
psi. Internally insulated carbon 
steel piping for any of these condi- 
tions is easily the more economical 
solution. 

Internal insulation is also of 
definite value in lower tempera- 
ture, high-pressure cyclic opera- 
tions where heavy unlined pipe 
walls absorb heat at the beginning 
of a cycle until their temperature 
approaches that of the flowing gas. 
This results in considerable loss of 
heat from the gas to the pipe wall 
and delay in realizing the full effec- 
tiveness of the gas at its destina- 
tion. Internal insulation, having 
considerably lower heat capacity 
than heavy steel walls, materially 
reduces these heat losses and re- 
duces delays. 

For continuous process operation 
below 1,000 F., internal insulation 
is seldom economical. Here it’s best 
to use low alloy steels with appro- 
priate methods of fabrication for 
your construction. 


January 12, 1959—Cuemicat ENGINEERING 


‘ine 
300 
4 
200 400 = 00 400 
Gat: 
et 
AE 
& 
| 


What Materials to Use 


Conventional thermal insulations 
are the most efficient materials for 
insulating the inside of a line or 
vessel carrying high-temperature 
gases under pressure. 

Of course, internal insulation 
must meet certain requirements 
that aren’t so critical in the usual 
exterior application. It must be se- 
cured inside the pipe to transmit 
pressure but not transmit heat to 
the pipe wall. It must also be pro- 
tected from erosion by the flowing 
gases. 

Construction of the insulating 
barrier must account for thermal 
expansion and any possibility of 
rapid depressuring occurring in the 
line. 

Because they have lower ther- 
mal conductivities and add little 
weight to the pipe, conventional 
thermal insulations are generally 
used. Properly designed and con- 
structed, internal insulation is 
maintenance-free over long periods 
of service. 

Refractories—castable or brick— 
might also be used. However, these 
materials are less efficient in reduc- 
ing heat flow than true thermal 
insulations and the greater thick- 
ness necessary to accomplish the 
same temperature reduction adds to 
the pipe diameter. 

They are also much heavier and 
increase the weight carried by the 
pipe and its supporting structure. 
Thermal expansion is also a prob- 


Bosic Design of Insidline 


lem with refractory materials— 
especially brick. 

Refractories are subject to ero- 
sion and spalling and _ usually 
require regular maintenance. How- 
ever, a reinforced castable refrac- 
tory, especially one sprayed on, may 
be the best material for very abra- 
sive service. Such a material is not 
only cheaper to apply initially but 
also costs less to repair. Remember, 
any lining subjected to continuous 
heavy abrasions requires periodic 
maintenance regardless of the type 
used. 

Recently developed plastic and 
ceramic materials, used to protect 
pipes and vessels from corrosion, 
aren’t efficient as thermal insula- 
tors. At their present state of de- 
velopment they can’t be considered 
as possible materials for reducing 
temperatures sufficiently to attain 
the economic advantages of internal 
insulation. 

This discussion pertains to the 
handling of gases only. For liquid 
service: refractory materials, plas- 
tics or ceramics are the only cur- 
rent solutions. 


Construction Is Important 


Insulating the inside of a pipe or 
vessel isn’t simply applying an in- 
sulating material and starting flow. 
Construction must prevent the wall 
from reaching the temperature of 
the pressurized gas while effec- 
tively transmitting the pressure to 
it. Construction must be mainte- 


__ Supporting 


frustrum 
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nance-free because, after installa- 
tion, the thermal barrier will be 
virtually inaccessible. In some 
cases, the construction must also 
withstand rapid depressuring. 

The patented method of internal 
insulation — trademarked Insidline 
—used by this company has been 
developed and proven serviceable 
over a period of years. Its basic 
design provides all the essential 
characteristics outlined above and 
is adaptable to a variety of special 
requirements. 

Basically, a section of Insidline 
is made up of a cylindrical steel 
liner, that retains and protects in- 
sulating material placed between it 
and the pipe or vessel wall. It’s an- 
chored at one end by a frusto- 
conical section of the same type of 
steel, continuously welded to both 
the liner and the inside of the pres- 
sure shell. 

The other end of the liner tele- 
scopes into the next section of lin- 
ing and is free to expand longi- 
tudinally and equalize presures be- 
tween the flow area and insulation 
space. 

Thus, the shell takes the pressure 
and the liner isn’t subjected to dif- 
ferential pressure. 

This construction is shown be- 
low—a longitudinal section of a 
pipe wall insulated this way. Sys- 
tems involving rapid changes in 
pressure require refinements in de- 
sign described later. 

Four basic functions are attrib- 
uted to the frusto-conical section. 


| 
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INSULATION in a _ perforated jacket, being inserted 
above, allows fast aspiration in case of loss of pressure. 


«It supports the liner. 

¢ It acts as a bulkhead prevent- 
ing by-passing of hot gases through 
the insulation space. This main- 
tains the efficiency of the insulation 
and protects it from erosion. 

eIt presents a long and diver- 
gent heat path from the hot liner 
to the cooler shell. 

eIt automatically accommo- 
dates differences in radial expan- 
sion of the liner and the pipe. 

Since the liner and cone must 
retain strength at high tempera- 
tures and often resist corrosion and 
oxidation, they are usually made of 
stainless steel. However, because 
they aren’t subjected to pressure 
differences, they can be relatively 
light gage, usually 4 to *s-in. thick. 
The metal liner operates at a 


—How Carbon Steel With Internal Insulation Stacks Up Against Stainless Without Insulation—, 


temperature approaching that of 
the flowing gas and some heat is 
transmitted to the pipe wall through 
the supporting frustum. However, 
the long and diverging path offered 
by the conical section limits heat 
transmission. Therefore, although 
some elevation in shell temperature 
is experienced at the point the 
frustrum is welded to the shell, this 
localized application of heat is so 
diffused throughout the entire wall 
that its effect is negligible. 

As previously noted, axial ex- 
pansion of the cylindrical liner is 
provided for. Radial expansion is 
accommodated by the compress- 
ibility and resilience of the in- 
sulation material. Inasmuch as the 
inner circumference of the cone 
and the liner it’s welded to, operate 


‘Perforated jacket 


at the same temperature: radial 
expansion is the same with no 
permanent distortion or appre- 
ciable stress on either part. 

Thickness of the insulating 
barrier is determined by gas tem- 
perature, type of insulating ma- 
terial and allowable heat loss or 
shell temperature. To use stand- 
ard carbon steels, you only need 
to bring the wall temperature 
down to 600 F. However, in prac- 
tice it’s usual to specify a much 
lower temperature to save heat 
and protect personnel. 

Reducing wall temperatures to 
600 F. and then applying external 
insulation to prevent further heat 
loss is a duplication of effort with 
higher overall cost. Sometimes, 
this is necessary to keep the shell 


Temp., Press., O. D., In., 
Deg. F. Psig. With Without 
Installed 
Styrene production........ 1,450 14.5 111 100 
Styrene production........ 1,450 14.5 84 72 
Butadiene production...... 1,400 50 30 20 
Gas turbine......... 1,450 75 42 36 
Proposed 
Supercharged boiler... .. . 1,450 65 70 62 
Power plant........ ee 1,400 300 45 40 
1,400 300 32 28 
1,600 650 10 7 


Wall Thick., In., Weight, Lb. /Ft., 
With Without With Without 
3/8 9/16 444 604 
5/16 7/16 280 338 
3/8 5/16 119 67 
1/2 7/8 222 333 
1/2 1-3/8 372 900 
3/4 2-7/8 ~ 355 1,153 
1/2 2 168 573 
0.635 1-1/2 41 85 
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temperature above the condensa- 
tion point of a gas or vapor flow- 
ing at appreciable pressure. It 
avoids alternate condensation and 
evaporation on and near the pipe 
wall with attendant corrosion and 
decrease in insulation efficiency. 

Basic characteristics of insula- 
tion materials used with our con- 
struction are the same as for any 
thermal insulation. They must 
withstand maximum service tem- 
peratures and have low thermal 
conductivity. Material best, suited 
for the job is specified. Cost is con- 
sidered only when two or more ma- 
terials are equally suitable. 


Depressuring: Major Problem 


Pressure in the insulation is the 
same as in the flow area. Unless 
you provide for quick aspiration of 
gas from the insulation space, 
sudden depressuring of the line 
subjects the hot and comparatively 
weak liner to a collapsing pres- 
sure. 

Although a lining to accommo- 
dating fast drops in pressure isn’t 
normally needed in the process in- 
dustries, emergency conditions 
dictate otherwise. 

A construction allowing fast 
“breathing” from the insulation 
space is shown on the left. Lining is 
made in cartridge form with the 
insulation enclosed in a perforated 
jacket. Diameter of the jacket pro- 
vides a 3-in. annular space be- 
tween it and the inside surface of 
the piping or ducting. This ar- 
rangement allows the insulation to 
breathe into the annular space 
through the entire area of the 
jacket. From here, the gas passes 
into the flow area through the 
opening provided between cart- 
ridges. 

Size of this opening is varied to 
suit depressuring rates and con- 
ditions of each job. It’s arranged 
so the gas is exhausted from the 
insulation at a rate assuring a safe 
differential pressure on the liner. 

Dust is kept from entering the 
system by filter material between 
the insulation and jacket. This is 
usually glass cloth of suitable 
weave. In some cases, a phenolic- 
resin-bonded insulating felt is 
used when the temperature doesn’t 
exceed limitations of the binder. 

Sometimes operating conditions 
and requirements permit modifica- 
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tions of this depressuring con- 
struction for economy. 


Industrial Applications 


Our inside insulation has been 
successfully installed over the 
years in a number of industrial 
applications—reactors, vessels 
and lines in both the chemical 
processing and petroleum refining 
industries. 

Wide use of interna] insulation 
in styrene and butadiene produc- 
tion is of particular interest. In 
the butadiene process, insulated 
lines have a 20-in. O.D. and carry 
process steam at 1,400 F. and 50 
psi. This is an extremely high 
temperature for even stainless 
steel and 20-in. piping of that 
material isn’t only expensive to 
fabricate and erect but its thermal 
expansion is very difficult to ac- 
commodate. 

Inside insulation, reducing pipe 
wall temperature to 350 F. per- 
mits the use of a 30-in. carbon 
steel pipe. This not only reduces 
the cost of the whole installation 
but also minimizes thermal ex- 
pansion problems and attendant 
additional costs. 

In styrene production, internal 
insulation is used in fixed-bed 
catalyst reactors and associated 
piping. This equipment handles 
steam at 1,450 F. and 15 psi. 
Typical dimensions of such sys- 
tems are 9-ft. dia. reactors with 
20-in. piping lined to 12-in. flow 
dia. 

Another recent application was 
the insulation of a 58-in. I.D., 45-ft. 
high pebble-type air heater. In 
this heater, air at 2,400 psi. is 
passed through a preheated bed of 
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steel balls and rapidly brought to 
1,000 F. Stainless steel liners also 
serve as containers for the balls. 

Service conditions of some 
typical Insidline applications are 
shown in the Table. Of particular 
interest is a comparison of pipe or 
vessel size and material, with and 
without internal insulation. Some 
of the projects are utterly imprac- 
tical without using internal thermal 
protection. 

In most cases, the protected 
carbon steel pipe or shell, despite 
its larger diameter, is lighter than 
the far more expensive alloy or 
stainless steel otherwise required. 
There are other installations, not 
listed, where light-walled stainless 
steel is adequate for the pres- 
sure but undesirable because of 
thermal shock and expansion prob- 
lems. 


The Future 


Increased temperatures and 
pressures are the trend in most 
industrial processes. Today’s 
methods of internal insulation can 
meet most demands of the future 
that will come up. 

Savings through inside insula- 
tion in the construction of steam 
lines in super-critical steam power 
plants appear economically sound 
and a practical solution for hand- 
ling high-pressure, high-temper- 
ature steam. 

Extensive research and testing 
of reflective insulating techniques 
for internal insulation at high- 
temperature levels is being carried 
out. This is because of the interest 
in reducing weight, heat capacity 
and costs on projects involving 
rapid depressuring. 


E. R. THOMPSON has been manager 
of Baldwin-Hill’s Insidline Div. for 
the last 17 years. For two of these 
17 years he’s filled in as chief engi- 
neer. Joining Baldwin-Hill in 1941, 
he also served one year as plant 
manager. Thompson received his 
BS in mechanical engineering from 
Cornell University where he was 
elected to Tau Beta Pi. For the 
past 10 years he’s been on the execu- 
tive committee of the Cornell Soc- 
iety of Engineers. Thompson is a 
member of the ASME. 
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Physical Property Factor Depends on Viscosity, Specific Heat and Thermal Conductivity 
Viscosity, Z, centipoise 
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Physical property, factor, 9» 


For Gases and Vapors, Graphs Give . . . 
Tubeside Heat Transfer Coefficients 


... For Streamline and Turbulent Flow 


NING HSING CHEN, Heat Transfer Div., M. W. Kellogg Co., Jersey City, N. J. 


AVE your slide rule from wear and tear. Save much 
S of your own valuable time. How? Save this article 
and use its graphs to help solve your problems dealing 
with heat transfer to and from gases and vapors. 


How the Graphs Were Made 


For turbulent flow, the equation’ relating tubeside 
heat transfer coefficient with physical properties and 


*To meet your author, see Chem. Eng., June 30, 1958, p. 140. 
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exchanger specifications is: 
hD'/k = 20.6 (D’G’/Z)°8 (CZ/k)8 (1) 
In a previous article’, this equation was simplified to: 
= 20.6 bp (2) 
We use Eq. (2) to construct Figs. 1 and 2. Use 
Fig. 1 to determine the physical property factor for 
gases and vapors, and Fig. 2 to find tubeside heat 
transfer coefficients for gases and vapors in turbulent 

flow. 
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Find Heat Transfer Coefficient for Vapors and Gases in Turbulent Flow 
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Mass velocity G’, Ib. /(sec.,sq. ft.) 


For streamline flow, the appropriate heat transfer 
equation” is: 


h(Z/Ze)*" = 24.2 (1/D’) (W’/L)'*8 (1s (3) 


If we change W’ to G’ by the relationship W’ = 19.6 
G’(D’)*, Eq. (3) becomes: 


hg. = 65.4 (G’C/D'L)'8 (4) 


Fig. 3 is based on Eq. (4). Use Fig. 3 to determine 
tubeside heat transfer coefficients for gases and vapors 
in streamline flow. 

To illustrate the use of the three graphs, let us 
solve two typical problems. 

Problem 1 (Turbulent Flow)—Find the tubeside 
heat transfer coefficient for a vapor flowing through 
an exchanger at a rate of 168,000 lb./hr. The ex- 
changer has 150, ?-in. x 14 BWG tubes arranged into 
two passes; tube length is 12 ft. At average operating 
temperature, vapor viscosity is 1.0 centipoise, thermal 
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Tube Size Correction Factors for Turbulent Flow 
%" x14 BWG 1.011 1” x14 BWG 

16 1.000 1%"x 10 
0.967 12 

12 0.955 14 


conductivity is 0.004 Btu./(hr.) (sq. ft.) (°F./ft.), 
and specific heat is 0.4 Btu./(lb.) (°F.). 

Step 1—Calculate mass velocity. From Fig. 1 of a 
previous article’, G’ = 335 lb./(sec.) (sq. ft.). 


Nomenclature 


€ Specific heat. Btu./(b.) (°F.). 

D’ Inside tube diameter, in. 

G’ Mass velocity inside tube, lb./(sec.) (sq. ft.). 
Heat transfer coefficient, based on internal surface, 
Btu./(hr.) (sq. ft.) (°F.). 
Thermal conductivity, Btu./(hr.) (sq. ft.) (°F./ft.). 
Tube length, ft. 
Unit mass rate of flow, lb./(hr., tube pass). 
Viscosity at average fluid temperature, centipoise. 
Viscosity at tube wall temperature, centipoise. 
Physical property factor, (C°* k’”/Z"). 
Viscosity correction factor, (Z/Z«.)°™. 
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HEAT TRANSFER .. . 


Use Graph to Find Heat Transfer Coefficient for Streamline Flow 
Tubeside heat transfer coefficient, corrected for viscosity, 6, h, Btu./(hr, sq. ft. F) 
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Mass velocity G’, Ib. /(sec.,sq. ft.) 


Heated Length Correction Factors, Streamline Flow 


1.26 16 ft. 
110 20 
1.05 


Step 2—Find the physical property factor ¢, from 
Fig. 1 (this article). Drop a line through Z = 1.0 to 
meet the line corresponding to C = 0.4. From this 
point, draw a horizontal line to meet k = 0.004. The 
abscissa of this intersection, shown on the bottom 
scale, gives ¢, = 0.019. 

Step 3—Find the tubeside heat transfer coefficient, 
corrected for viscosity, from Fig. 2. Erect a line at 
G’ = 335 to meet the physical property factor 4, = 
0.019. The ordinate of this intersection is shown on 
the ¢,h scale as 44.0. Multiply this value by the ap- 
propriate tube-size correction factor to give an answer 
of 44.0 x 1.011 = 44.5 Btu./(hr.) (sq. ft.) (°F.). 

Problem 2 (Streamline Flow)—For an exchanger 
having the same specifications as that in Problem 1, 
find the tubeside heat transfer coefficient for vapor in 
streamline flow at 16,800 lb./hr. In this problem, how- 
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Tube Size Correction Factors for Streamline Flow 


%" x 14BWG 1.060 1” x14 BWG 
16 1.000 1%"”x10 BWG 

0.846 12 

0.793 


12 14 


ever, assume that vapor viscosity at average tempera- 
ture is 10 centipoises. 

Step 1—From the previous article’, mass velocity 
G’ is found to 33.5 Ib./(sec.) (sq. ft.). 

Step 2—Find the tubeside heat transfer coefficient 
from Fig. 3. Erect a line at G’ = 33.5 to meet C = 
0.4. From this point, draw a horizontal line to meet 
k = 0.004. The abscissa of this intersection, shown 
on the top scale, gives ¢.h = 1.8. Multiply this value 
by the tube-size correction factor and the tube-length 
correction factor to give an answer of 1.8 x 1.06 x 
1.10 = 2.1 Btu./(hr.) (sq. ft.) (°F.). 
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For Your Estimates of Engineering Properties: 


How to Calculate Liquid Viscosity 


Series of Three 
Practical Articles 
Begins in This Issue. 


... Without Experimental Data 


WALLACE R. GAMBILL, Union Carbide Nuclear Co., Oak Ridge, Tenn. 


HE LITERATURE dealing with 

liquid viscosity is enormous, 
and over the past hundred years 
many hundreds of formulas have 
been proposed. 

We will attempt here to present 
in a concise fashion those methods 
which appear to be most accurate 
and which may be of value for en- 
gineering calculations. 


Theory: Little Success 


Truly theoretical efforts’~ to cal- 
culate liquid viscosity have met 
with little success, reflecting the 
present lack of knowledge of the 
liquid state. The theories, based on 
statistical mechanics, a rigid-sphere 
model or a free-volume (cell) model, 
are generally limited to spherical 
or monatomic molecules. 

Even in the simple case of argon 
at its normal boiling point, the best 
agreement is only approximate 
(88% deviation between calculated 
and experimental values). The theo- 
retical approaches have been well 
reviewed by Collins.®* 

All of the methods discussed in 
this article are empirical, or, at 
best, semitheoretical. 

For general reviews of the over- 
all subject of liquid viscosity, we 
refer the interested reader to Lewis 
& Squires,° Gemant® and Andrade.” 
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When You Have No Data 


In the absence of any experi- 
mental data, it’s usually impossible 
to calculate “at a point condi- 


Nomenclature 
(Units are given in the text.) 


Atomic weight. 

Viscosity constant, Eq. (la). 
Internal energy of vaporization. 
Planck’s constant. 

Latent heat of vaporization. 
Viscosity constant, Eq. (3a). 
Molecular weight. 
Refractive index. 
Avogadro’s number. 
Absolute pressure. 
Universal gas constant. 
Rheochor. 

Molar refraction. 

Absolute temperature. 
Volume. 

Molar liquid volume. 
Viscosity. 

Density. 


bre = 


GR 


Subscripts 


At 1 atm. abs. pressure. 

At the normal boiling point. 
At the critical point. 
Sodium D line value. 

Of the gas. 

Of the liquid. 

At the melting point. 

At some higher pressure. 

A reduced property. 

Of vaporization. 


tion” with a high degree of accu- 
racy. In general, if the calculated 
viscosity is large, directed or hydro- 
gen bonding is present and the rec- 
ommended correlations are no 
longer valid. 

As a rough guide, 30 cp. may be 
taken as an upper limit for poeaic., 
though the accuracy is best if the 
value Of peace, S 5 ep. 


Best General Method 


Almost certainly the best gen- 
eralized expression for liquid vis- 
cosity when you have no experi- 
mental data is that proposed by 
Thomas." It applies for (7/T.) 
less than or approximately equal 
to 0.7: 


ut = (0.116715) (1) 


where 
a = — T,)/T, (la) 


and where p, = viscosity, centi- 
poises, cp.; pz = density, grams/ 
ce.; B is a viscosity constant to be 
calculated from the atomic and 
group contributions of Table I; and 
T, = T/T., where T is absolute 
temperature, deg. K. and 7, is the 
critical temperature. 

For seven “bad actors” (benzene 
& alkylene halides), Thomas found 
a mean error of 39%; for 108 other 
liquids, the mean error was 5%. 
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How We Report Error 


You will find that error figures 
are given in this series of articles 
on liquid viscosity in two ways: “a 
percentage deviation between cal- 
culated and experimental values”; 
and “a % error of calculated 
values with respect to experimental 
values.” 

This a a valid distinction and it 
is necessary. Here’s why. 

We have been getting most of 
our error figures for this series of 
articles using this expression: 


100 X larger value, 
aren (cake, or expt.) 100 
~~ smaller value, value, 


(calc. or exptl.) 


which doesn’t give exactly the same 
number as when error with respect 
to experimental values is obtained 
from: 


Percent 
00 


The difference is small, usually. 
But where % error is large—as in 
much of the work on liquid viscosity 
—the difference can be significant. 


In another study” of 36 liquids at 
128 temperatures, the avg. and max. 
errors of calculated values with 
respect to experimental values were 
21% and 90%, respectively. 


Other General Methods 


By combining Denbigh’s equa- 
tion for liquid-phase Prandtl num- 
ber“ and Palmer’s equation for 
liquid thermal conductivity, I have 
derived an expression for p,;. The 
heat capacity and thermal conduc- 
tivity terms cancel out and the form 
of the viscosity equation is as 
shown below: 

Ty 


Hy, 10° (2) 


ML = 
where 
a = (M AHy,/17.85T) — 1.80 (2a) 
and where yz, is in cp.; pp = grams/ 
ec, at T; T, = normal boiling point, 
deg. K.; M = molecular weight; and 
AH,, = latent heat of vaporization 
at T., Btu./Ib. 

For 12 very diverse organic liq- 
uids (with yu, up to 30 cp.) the avg. 
and max. deviations between ex- 
perimental and calculated values 


128 


were 33% and 94%. The data cov- 
ered the temperature span 0-40 C. 
Eq. (2) might be most accurate in 
the 10-80 C. range, since Denbigh’s 
equation is based on data in this 
region. 

Souders’ well-known empirical 
relation” is applicable for (7T/T.) 
smaller than or approximately equal 
to 0.7 for many types of organic 
liquids: 

log (10u1,) = (3) 
where 
a =Ip./M (3a) 
where uw, = cp.; p, = grams/cc.; 
M = molecular weight; J = a vis- 
cosity constant to be calculated 
from the structural values given in 
Table II. 

For 39 liquids at 144 tempera- 
ture, avg. and max. errors of cal- 
culated values with respect to ex- 
perimental values of 45% and 770% 
were computed from data of a re- 
cent study.” Acids, alcohols and 
some halogenated compounds give 
large errors. The error appears to 
increase with increasing halogen 
substitution and with an accumu- 
lation of negative groups, especially 
when they are attached to adjacent 
carbon atoms. In these two cases, 
the calculated yu, is greater than 
that observed. 

The obvious drawback of Eq. 
(3) is its requirements of very 
reliable values of p, and J for accu- 
racy. Because of the double-log 
function, a small variation in den- 
sity or in the viscosity constant will 
cause a considerable change in the 
value of px. 

Viscosity constant, 7, may be 
more conveniently calculated from 
Lagemann’s nomograph relating J 
and molar refraction for seven 
chemical classes (see Chem. Eng., 
April 7, 1958, p. 149), or from 
Banerji’s proposal that J approxi- 
mates 9.5 times the molar refrac- 
tion.” 

It’s interesting to note that either 
of these correlations for J, when 
used with Eq. (3) allows prediction 
of yw, from refractive index, which 
is an easily measured physical 
property. 


Modified Rate Theory 


Empirical modification of Eyr- 
ing’s absolute-reaction-rate theory,” 
in which activation energy for vis- 
cous flow is correlated by internal 
energy of vaporization, results in 
the following equation: 


ARvs 


where N is Avogadro’s number; h 
is Planck’s constant; and V,; = 
molar liquid volume. When we con- 
vert Eq. (4) into common engineer- 
ing units, we get: 


where pw. = Cp.; pr = grams/cc.; 
M = molecular weight; 7 = abso- 
lute temperature, deg. K.; AE), = 
internal energy of vaporization, 
Btu./lb. evaluated at the normal 
boiling point. 

For an ideal vapor, 

AEy = AHy — RT (6) 

For any vapor, 

AEy = AHy — PAV (7) 
where AH, = latent heat of vapori- 
zation, 

Eq. (5) is not generally appli- 
cable to either very long chain mole- 
cles (polymers), or to alcohols and 
other highly associated liquids for 
which AH, is greater than about 
14,000 Btu./lb.-mole. Accuracy ap- 
pears greatest for simple molecules 
and for the range 

—200 C. < T, < 300C. 
The writer tested Eq. (5) with data 
for 15 diverse liquids and found 
avg. and max. deviations between 
calculated and experimental values 
of 43% and 138%. 

Application of the Trouton ap- 
proximation for “normal” liquids: 


AEy, ~ 9ART, (8) 
to Eq. (5) results in: 


0.4 3.837 
= exp (247) (9) 


where the units are the same as 
those used in Eq. (5), with sub- 
script b denoting the normal boil- 
ing point. 

Eq. (9) is much more restricted 
than Eq. (5) and a “spot check” of 


Structural Contributions for 
Calculating B in Eq. (la)—Table | 


CO (ketones, esters) 
CN (cyanides) 
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| 
Double bond................. 0.478 


Atomic and Group Values 


Viscosity Constitutional Constants—Table Ii 


(R =Hydrocarbon; X =a negative group) 


Lagemann’s Nomograph Speeds 
the Use of Souders’ Equation 


. . LIQUID ViSCOSITY—I 


Molecular weight of group is less than 17.. —9 5.-Ethyl esters 
Molecular weight of group is more than 16. —17 3 6__Paraffins 5 
3 60 7__Alkyl iodides E100 


a—Value originally given as 16, but M Souders, in a perscnal 
communication to A. Boas, stated that it should be 10. 


six liquids showed avg. & max. 
errors of 67% and 283%. 


Generalized Charts 


Generalized gas-viscosity charts 
of the Uyehara-Watson type, p/p. 
vs. T, and P,; of the Comings type, 
pr/pr VS. T, and P,; and of the 
Grunberg-Nissan type, vs. T, 
and p, (see Chem. Eng., Oct. 20, 
1958, pp. 159-160) may be used to 
estimate yp, in the following ways: 

eFor a chart of pw, =p/p. VS. 
T,. and P,, one may calculate p, at 
1 atm. and the desired 7.; use the 
chart to determine y., and then use 
this value of ». with the chart for 
the liquid at the same T, and the 
given P,. This is equivalent to 
multiplying the calculated », by the 
ratio of the chart yu, at liquid T, 
and P, to the chart », and P, = 

¢ For a chart of y,/p, vs. T, and 
P,, the process is more readily en- 
visioned, since at P, = 1 and T, < 
1, the fluid must be liquid. If one 
neglects the small effect of pressure 
on liquid viscosity, one may accord- 
ingly calculate », by multiplying a 
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calculated », at 1 atm. and T, by 
the (u»/p,) ratio obtained from the 
chart for the same 7, and for P, = 
1.0. The nomograph of Scheibel” 
or the plot of Bromley & Wilke” 
(especially the latter) are suitable 
for this method. 

eFor 1 < p, < ~ 1.8 (near the 
critical point), the Grunberg-Nis- 
san chart” is more accurate, and 
ur is obtained by multiplying a cal- 
culated », at 1 atm. and T, by the 
(ur/p:) ratio from the nomograph 
for the same T, and the p, of the 
liquid. The nomograph of pp/p, Vs. 
T, and p, was given as Fig. 6 in 
Chem. Eng., Oct. 20, 1958, see p. 
161. 

Each of these methods involving 
generalized charts gives large er- 
rors for polar liquids at low reduced 
temperatures and should be re- 
stricted to relatively simple, non- 
polar substances. Most such mate- 
rials should correlate within 10- 
20% by these methods, for which 
the ur/u, type charts are preferable. 


At the Boiling Point 
For y, at T,, the normal boiling 
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point, three simple relations are 
available. 

Friend & Hargeaves have 
proposed the use of the “rheochor,” 
defined as follows: 


pt + 2pv 


where yz, is in cp.; and the densities 
are in grams/cc. 

The rheochor [R] is additive and 
constitutive and relatively inde- 
pendent of temperature over the 
range in which the liquid structure 
remains the same. It is also inde- 
pendent of pressure (at constant 
temperature) up to about 6,000 atm. 

In practice [R] is evaluated at 
the normal boiling point, a conveni- 
ent “corresponding state,” and 
since py may be neglected for T = 
T,, Eq. (10) becomes: 

PLb 


= ( M ) 


where the units are the same as 
those in Eq. (10). 
The rheochor, [R], may be cal- 


21, 22 


[R] = (10) 


[R] = (11) 
or, 


(12) 
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Rheochor Contributions—Table Ill 


ND 
@ 


O (ketones, aldehydes) 
COO (acids, esters) 
C-H; (attached to alkyl) 
cl 


WN o- 


Www 


culated by summation of the atomic 
and group contributions given in 
Table III. 
Also, for many monomeric liq- 
uids, within about +5% 
[R], = 0.426V. (13) 


where V, is critical volume, cc./ 
gram-mole. 

Eq. (12), in conjunction with 
Table III, when tested with data 
for 35 organic liquids, yielded avg. 
and max. errors of the calculated 
values of uv,» with respect to experi- 
mental values of 19% and 97%. 

Jones & Bowden™ indicate that 
the group 


ur? (pr, — py) 
is more invariant with temperature 
than is the group, 


+ 2py) 
as given above. 
Chacravarti* combined the Lor- 
enz-Lorentz equation for molar re- 
fraction: 


with Eq. (11), for the rheochor, to 
obtain: 


np? — 1 
which applies at or near the normal 
boiling point. Eq. (15) is another 
method by which », may be pre- 
dicted from easily measured refrac- 
tive index values. 
Another method for liquids at 
the normal boiling point is that 
proposed by Arrhenius in 1918:” 


ure = (16) 


where the units are cp. and grams/ 
ce, 
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This simple relation appears to 
be more accurate than the later and 
more involved rheochor correlation 
discussed above. For 18 random or- 
ganic liquids tested by the writer, 
the avg. and max. errors of calcu- 
lated values of y.» with respect to 
the experimental values were 21.2% 
and 51.6%, which compares favor- 
ably with the +20% avg. error 
claimed by Arrhenius. 

The liquids I tested were CCl, 
HCl, benzene, acetone, acetaldehyde, 
water, methane, propane, heptane, 
cyclohexane, methyl] ethyl ketone, 
phenol, methanol, n-propanol, di- 
ethylamine, ethyl acetate and acetic 
and propionic acids. 


Here’s the Simplest Way 


The simplest way to estimate pr 
is to take an over-all average value, 
since there isn’t an extreme varia- 
tion. Taking y,, = 0.29 ep., the avg. 
and max. errors for 33 diverse liq- 
uids were 26.3% and 147%. By 
excluding first members of homo- 
logous series, the maximum error 
is reduced considerably. 

This rule-of-thumb does not ap- 
ply to concentrated aqueous solu- 
tions (too viscous). 

A similar generalization” states 
that the viscosities of many pure 
liquids at their freezing points are 
about 2.0 centipoises. This rule is 
all right for the normal paraffins 
up to about 10 carbon atoms, but 
deviates very widely for many other 
substances, attaining errors of 600- 
700% in some cases. 


For Atomic Liquids 


For monomolecular (atomic) liq- 

uids at the freezing point, Andrade” 
derived: 
(A 0.5 
(17) 
where prim = cp.; A = atomic 
weight, grams/gram-atom; 7, = 
melting point, deg. K.; and V = 
atomic volume, expressed in cc./ 
gram-atom. 

The fit of data is good for liquid 
argon and 13 liquid metals, but not 
for Sb, Bi or Ga. For fused halides 
of the alkali metals, Eq. (17) also 
applies if the average atomic weight 
of the two ions is taken for A and 
if the constant is changed to 0.06. 

Eq. (17) is based on a simple 
model whereby momentum is com- 
municated only by vibrations of 
atoms as whole entities. 


m = 0.057 
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Miscellaneous Methods 


Specific curves for six compound 
types —-paraffins, ethers, acids, 
n-alcohols, iso-alcohols and form- 
ates—have been presented by Smith 
& Brown” in terms of T., P., M 
and I. 

Other work which touches on this 
area of yp, calculations includes the 
studies of Mohanty,” Prasad,” 
Peter,” Albright & Lohrenz” and 
Chacravarti.™ 
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The art and science of economic 
evaluation in the chemical process 
industries have come a long way 
since chemical engineers began to 
penetrate this field in the 1920’s. 

Over the years, direct respon- 
sibility for making economic studies 
has gradually shifted from the 


HANDBOOK would cover principles, 


techniques, cost engineering data. 


owner-manager to the engineer, un- 
til today there are many full-time 
practitioners of what has come to 
be called “cost engineering.” 

This growing emphasis on cost 
engineering was recognized in 1956 
by formation of the American As- 
sociation of Cost Engineers. In ad- 
dition, the American Society for 
Engineering Education has formed 
an Engineering Economy Division 
as educators are putting greater 
emphasis on the teaching of engi- 
neering economics. 

This trend has been accompanied 
by—and in part accelerated by—a 
tremendous growth in the pub- 
lished literature dealing with cost 
estimation and chemical engineer- 
ing economics. The hundreds of 
journal articles which have ap- 
peared in the past few years pro- 
vide the cost engineer with a wealth 
of useful information. Yet there 
are still some significant gaps in 
the literature. 

Comprehensive Handbook—The 
very profusion of published articles 
dealing with various aspects of cost 
engineering is the basis for one of 
our most pressing literature needs 
—a single, comprehensive, authori- 
tative reference source, a sort of 
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What Today’s Cost Engineer Needs — 


Even though the literature has a wealth of good information 


useful to cost engineers, there are still some crying needs. 


“Perry’s Handbook” in the field of 
cost engineering. 

Such a handbook would cover 
cost engineering from A to Z— 
principles, techniques and data. 
Like all engineering handbooks, of 
course, it would have to be revised 
every few years to keep it up to 
date. But this needn’t detract from 
its usefulness. 

Standardization—This handbook 
should also satisfy another crying 
need of the cost engineering litera- 
ture—uniformity of terminology 
and basic data. 

_As every new field begins to de- 
velop its literature, there are bound 
to arise differences in definitions, 
differences in methods of present- 
ing data, etc. Up to a point, this is 
a healthy situation; premature 
standardization might stifle the 
bringing out of new ideas. 

However, as workers in the field 
begin to communicate with one an- 
other to a greater extent, especially 
across company boundaries, it be- 
comes necessary to define terms 
more precisely in order to avoid 
confusion. 

For example: In a leading chem- 
ical company, organized along divi- 
sional lines, there are engineering 
departments at two different plants 
within the same division. The two 
groups have different definitions of 
such terms as “engineering cost” 
and “indirect costs,” making it 
difficult for the engineers to un- 
derstand each other, not to mention 
the greater obstacles to effective 
communication between engineer- 
ing and division management. 

Cost Indexes—High on the list 
of the cost engineer’s needs is a 
realistic and authoritative chemi- 
cal construction cost index. He 
doesn’t need just another index; 
there are plenty of cost indexes 
available now. However, none of 
them seems to be designed to 


satisfy the needs of the cost engi- 
neer in the chemical process indus- 
tries. 

The Engineering News-Record 
Construction Cost Index is based on 


1959 


an obsolete breakdown of general 
construction labor and materials. 
The ENR Building Cost Index is 
somewhat better in its composition, 
but both indexes are too general to 
apply to process plant construction. 

The Marshall & Stevens Indexes 
of Comparative Equipment Costs 
are often misapplied to construc- 
tion costs. These indexes actually 
apply only to installed equipment. 
They include a modest amount of 
installation labor, but do not cover 
the building materials and con- 
struction labor involved in the com- 
plete plant project. 


COST INDEXES would more closely 


reflect process plant peculiarities. 


An ideal process plant construc- 
tion cost index might consist of a 
number of individual component 
indexes which can be weighted ac- 
cording to any specific need, 
whether it is for a process unit, a 
steam plant or a warehouse. The 
individual indexes might cover 
such categories as clearing and 
grading, foundations, structures, 
piping, wiring, instruments, design 
and drafting, as well as process 
equipment. These indexes could 
easily reflect changing technologi- 
cal conditions as well as labor rates 
and prices of materials. For ex- 
ample, the foundation cost index 
could accurately reflect the cost of 
a cubic yard of concrete in place, 
rather than prices of cement, lum- 
ber and labor. 

Another type of index needed by 
cost engineers is one which reflects 
the differences in construction costs 
among various parts of the U. S. 
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COST NEEDS... 


Let’s Hear From You 


Can you help fill some of 
these gaps in the cost 
engineering literature? 
Drop us a line at 330 W. 
42nd St., New York 36, 
N. Y. 


and various countries of the world. 
If a 100-ton/day sulfuric acid plant 
costs $1 million when built in New 
Jersey, what would the same plant 
cost if built in Wyoming, Puerto 
Rico or Israel? 

Cost engineers also need indexes 
for the components of product cost 
—chemical and mineral prices, 
maintenance costs, research ex- 
pense, etc. 

All indexes—present or proposed 
—which appear regularly in vari- 
ous publications should be defined 
accurately and frequently so that 
the engineer can use them more in- 
telligently. 

Capital Costs—For the actual 
preparation of capital investment 
estimates for process plants, the 
cost engineering literature now ap- 
pears to be adequate. 

However, the cost engineer needs 
a steady and continuing stream of 
new cost data on equipment and 
materials so that he can retire from 
active duty much of the literature 
data now eight to ten years old. All 
published data should be tied to a 
specific date or index level and 
should include guides for estimat- 
ing installation costs. 

There is still one aspect of in- 
vestment estimating which needs 
more thorough treatment in the 
literature—the estimation of work- 
ing capital. Many otherwise re- 
liable literature references brush 
off the question of working capital 
too casually, even suggesting ap- 
proximate estimating factors which 
might be completely useless and 
misleading for many estimates. 

Operating Labor Costs—In the 
field of operating cost estimation, 
the problem of estimating operat- 
ing labor requirements is finally be- 
ginning to get attention. 

However, the chemical man is not 
very enthusiastic about the indus- 
trial engineer’s time-and-motion- 
study approach to this problem. For 
a final, firm estimate, this approach 
may be quite valuable, in the same 
way that for a final, firm price for 
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a heat exchanger the fabricator’s 
engineer lays aside all approxima- 
tions based on dollars per square 
foot and works with actual prices 
of steel plate, tubing, flanges, weld- 
ing rod, etc. Even at that, the in- 
dustrial engineering method may 
be inadequate; a large new petro- 
chemical plant in the Southwest is 
said to have missed this type of 
estimate by 40%. 

What the cost engineer would 
like to see covered in the literature 
is the big open area between the 
man-hours-per-ton system and the 
decimal - minutes - per - valve - turn 
method. 

In making estimates of operating 
labor requirements, most cost engi- 
neers rely largely on ‘analogy with 
comparable’ existing operations 
with which they are familiar. If 
they have no personal experience 
with similar operations, they must 
look elsewhere for help. 


LABOR requirements for process 
operations are difficult to estimate. 


For instance, a cost engineer 
thoroughly familiar with petroleum 
refineries would have little trouble 
estimating the operating labor 
needs for a new catalytic reformer, 
but he might be at a loss when it 
came to a cement mill or a phar- 
maceutical plant. 

This situation could be helped 
tremendously by publication in the 
literature of a series of articles, 
each of which would describe a cer- 
tain process (or an entire plant) 
in terms of the duties, responsibili- 
ties and hourly wage of each oper- 
ator. Data should be based on ac- 
tual commercial experience. 

Overhead, Maintenance Costs— 
One of the thorniest problems in 
economic analysis is the estimation 
of operating overheads. 

The easy way is to assume that 
existing ratios of overhead costs to 
direct costs will be preserved. How- 
ever, this penalizes some projects 
which may actually reduce these 


overhead ratios. The opposite ap- 
proach is sometimes used—to as- 
sume that the new project will add 
no overhead expense and that only 
direct costs need be considered in 
the economic evaluation. This 
simplification is just as liable to be 
wrong as the first one. 

And how do you establish the 
overhead costs for a completely new 
plant? The literature needs some 
good studies of overhead costs. 

A similar problem—though not 
quite as formidable—concerns esti- 
mation of maintenance costs. The 
usual short-cut method of assum- 
ing annual maintenance cost as a 
percentage of equipment cost falls 
down completely when you are 
evaluating a project which calls for 
installation of |more-expensive 
equipment in order to reduce main- 
tenance expense. The literature 
needs more data on actual mainte- 
nance cost experience with various 
types of process equipment. 

Unit Process Costs—What about 
the costs of individual unit opera- 
tions and unit processes? Is it pos- 
sible—or practical—to synthesize 
a factory cost by totaling the 
rolled-up costs of each individual 
process step? 

Opinion on this question is 
divided. Some engineers agree that 
multi-step batch operations—such 
as used in making dyestuffs and 
pharmaceuticals—can costed 
this way, but they draw the line at 
continuous processes. 

However, even those who take 
the negative view admit that some 
types of continuous operating steps 
lend themselves readily to indivi- 
dual costing. For example, the cost 
of pulverizing a ton of coal has 
been worked out as a function of 
the fineness of the product. If simi- 
lar relations could be published for 
a wide variety of materials, they 
might prove very useful. 

Articles which report costs of 
unit operations and unit processes 
should follow a uniform basis. In 
order to avoid confusion, operating 
data could be reported in terms of 
the basic units of man-hours, lb. of 
steam, kwh. of electricity, etc. 

And the cost engineer needs not 
only better cost information, but 
also more and better information in 
every area of knowledge which con- 
tributes to the practice of chemical 
engineering. 

This article is based on a talk by the 
author at the Golden Anniversary Meeting 


of the American Institute of Chemical En- 
gineers, Philadelphia, Pa., June 27, 1958. 
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When a solid is held in suspension by a liquid, the 
ensuing “fluid” is normally called a slurry. Generally, 
if the suspended solid particles are less than one 
micron in diameter, the suspension is defined as a 
colloidal solution. 

Slurries fall into two classes: settling and non- 
settling. This paper discusses the first class—slurries 
such as sand and water, or salt and benzene (large 
density differences). Non-settling slarejes are like 
pulp suspensions or clay slips. 

To obtain good mixing or to keep phases. Mees sepa- 
rating in a pipeline, these points are important: 

¢For two miscible liquids (benzene and toluene, 
e.g.) no problem exists, as once mixed the components 
have no tendency to separate. 

eIn the case of two immiscible liquids (such as 
xylene and water) continuous mixing along the hori- 
zontal conduit is desirable to prevent the phases from 
separating. This type of mixing is best accomplished 
by pumping the mixture, or emulsion, at a rate suffi- 
ciently high to ensure turbulent or eddying flow. 

The momentum transfer accompanying this type of 
flow is usually large enough to keep the mixture in an 
agitated state. This type of mixing is called “Reyn- 
olds number mi::ing” 
the Reynolds number function: 

Nee = DV pi/u = 3,000 (turbulent flow) 


JACK G. LOWENSTEIN is a chemical engineer in the 
central R&D group of his company. He has a BS in 
ChE from Pratt. Before coming to FMC, he was with 
the Army Chemical Corps Engineering Command. For 
more complete biographical data on Jack, see Chem. 
Eng., Jan. 13, 1958, p. 194. 
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For Horizontal Flow of Slurries... . 


Design So Solids Can’t Settle Out 


New equation establishes pipe size and rate of flow when 
solids and liquid densities and particle size are known. 


J. G. LOWENSTEIN, Food Machinery and Chemical Corp., Baltimore, Md. 


since its criterion is based on 


¢ The third case is that of a settling slurry, such 
as finely divided sand and water. The use of the Reyn- 
olds number criterion for the liquid-liquid mixture 
above does not apply here, for the problem of devising 
“equivalent” densities or viscosities is a complex and 
unsatisfactory one. Also, the difference in densities 
between liquid and solid is normally much greater than 
between two liquids. 

The effect of the gravitational field is more pro- 
nounced and has to be taken into account. Thus it ap- 
pears that a second correlating function—such as the 
Froude number or the Stokes relation—should be 
used in conjunction with the Reynolds number. These 
functions find wide use in fluidized solids work, though 
most of such applications are primarily concerned with 
vertical flow. 

However, eddy currents from turbulence emanate in 
all directions and have an eddy momentum vector at 
right angles to the axial flow vector. It is this eddy 
vector that suspends solids in horizontal flow. 


Solids Distribution in Slurry Flow 


There are two definitive velocities that are useful 
in slurry flow. One, called minimum velocity, is that 
velocity below which the solid settles freely and is not 
suspended by eddy currents. As the velocity is in- 


creased above the minimum, a point is reached where 


the entire mass of solids is carried in a near-homoge- 
neous flow, and there is no concentration gradient from 
the top to the bottom of the horizontal pipe. This limit- 
ing velocity is called the standard velocity. Flow 
above this velocity is equivalent to the liquid-liquid 
analog of turbulent flow. 

Between the minimum velocity and the standard 
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SLURRY FLOW... 


Velocity, V, ft./sec 
1.0 


Standard velocity, above which 
! solids have equal concentration 


across pipe diameter 


~ 
~ 


F Heterogeneous 
= flow region 


Fons. 
‘Minimum velocity, below which 
Solids settle out freely 


! 
0.1 0.2 0.3 


Slurry concentration, c 


Concentration: c = volume fraction solids in siurry. 
Pipe: D = 34” Sch. 40. 

Particle: 5 = 30 microns. 

Density: p: 58 |b./ft.*; p, 122 
Viscosity: 0.3 cp. 


velocity points exists a region Spells’ calls the hetero- 
geneous flow region. Here a definite concentration 
gradient exists from the top to the bottom of the pipe, 
and the pressure drop in this region is higher than 
would be expected from normal fluid flow pressure 
drop data.’ 

This concept of minimum and standard flow veloci- 
ties and the heterogeneous region is shown graphi- 
cally in Fig. 1 for a typical flow situation. The extra- 
polation to zero means “very little” solids, rather than 
“no” solids (which is true for pure liquid flow). 


How to Design Slurry Flow Systems 


Spells’ has correlated a combination of the Froude 
number (measure of gravitational forces) and the 


Nomenclature 


Volumetric fraction solids in slurry. 

Pipe or conduit diameter, ft. 

Mean particle diameter, ft. 

Gravitational constant, 32.2 ft./sec.” 

Constant—232 for minimum flow velocity and 685 for 
standard flow velocity. 

Reynolds number, dimensionless. 

Volumetric flow rate, cu. ft./min. 

Minimum or standard velocity, ft./sec. 

Density of liquid, Ib./ft.* 

Absolute density of solids, lb./ft.2 

Effective density of immersed particles, lb./ft.. (p. = 


fo pi). 
Mean density of slurry, lb./ft.2 [pm = ep. + C1 — ce) 


pil. 
Slurry density factor, (p./p.). 
Liquid viscosity, cp. 


teynolds number (for viscous forces), to give a new 
dimensionless function: 


\ 0.775 
(222) (1) 
pegs 


where k’ = 7.22 for minimum velocity and 21.31 for 
standard velocity. 

This equality is valid for particles with mean di- 
ameters between 50 and 500 microns. (1 micron = 
10* mm. = 8.94 x 10° in. = 8:28: x 10° ft.) 

The ratio (p./p,) can be replaced by the single term 
Now, p. = (ps — pr) and, pm = p, + (1 — €) pr. 
Thus, the density terms in Eq. (1) can all be expressed 
in terms of the solids concentration, the liquid density 
and the absolute density of the solids. 

By algebraic manipulation Eq. (1) can be rear- 
ranged so that it is specific in terms of V, the velocity: 


0.633 
ee Pm 2) (2) 


The constant, k, equals 232 for minimum flow velocity, 
and 685 for standard flow velocity. 

Eq. (2) can now be used, with the proper values of 
k, to set up a chart, as in Fig. 1, in terms of the veloc- 
ity (or volumetric flow) and slurry concentration 
which will show the slurry flow regions. 

But, the chemical engineer most commonly wants 
to know what size pipe is needed to give him a desired 
flow rate, or vice versa. Relating flow rate, Q; veloc- 
ity, V; and pipe diameter, D, by the equation Q = 
(60 7/4) (D?V) = 15 « (D? V), Eq. (1) solved for D, 
the pipe diameter, is: 

0.231 (3) 
(kp 

Not only is the basic equation by Spells based on 
numerous actual sets of data, but the present revised 
equations have been found to check out satisfactorily 
with a number of actual slurry flow problems. 


Example of Finding Slurry Velocity Limits 


It is desired to pump a slurry containing 20 cu. ft. 
of sand per 100 cu. ft. of slurry (¢ = 0.20) through 
a 1-ft. diameter pipe. The sand has a mean diameter 
of 100 microns and an absolute density of 146 lb./ft. 
The liquid portion of the slurry is water, with a dens- 
ity of 62.5 lb./ft.* and a viscosity of 1.0 cp. 

What is the lowest velocity at which the slurry can 
be moved without settling in the pipe (for minimum 
power requirements) ; and what is the lowest velocity 
at which homogeneous flow is achieved? 

These two conditions are recognized as the defini- 
tions of minimum and standard flow velocities. 

From the definition, 6 = (p, — p:)/p:. Here, 6 = 
(146 — 62.5) /62.5 = 1.84. Also, pn = ¢ p, + (1 — cc) 
p: = 0.20 x 146 + (1 — 0.20) (62.5) = 79.2 lb./ft.’ 
Therefore, (p,,/u) = 79.2 (lb./ft.*)/ep. Finally, § = 
100 microns = 100 x 3.28 x 10° = 3.28 x 10° ft. 

For minimum velocity, (k ¢ 8) = 232 x 1.84 x 3.28 
x 10* = 0.102. For V,,., this term is 0.301. 

Substitute these values in Eq. (2) and solve for 
= /eec. and V,.. = 6:0 tt: 

These answers could also be gotten by using the 
nomograph. Connect (p,/u) = 79.2 and (k ¢ 8) = 
0.102, marking the point on the pivot line. Connect the 
pivot-line point with D = 1 ft. and read Qnin = 120 
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ft.*/ min. Then, = Q/(15 D*?) = 120/ (15 1) 
= 2.5 ft./sec. Similarly, Q,,. = 280 ft.*/min. and Vir. 
= 6.0 ft./sec. can be found with the appropriate terms 
from the nomograph. 

As a matter of interest, if the solids were ignored, 
and the critical velocity were calculated based on a 
Reynolds number of 3,000: V = Nx.u/Dp, = 3,000 x 
0.000672/(1.0 x 62.5) = 0.032 ft./sec. This is en- 
tirely inadequate when compared with the minimum 
velocity calculated before. A Reynolds number of 
230,000 would have to be chosen to give equivalent flow. 
Hence the concept of a “critical” Reynolds number be- 
comes meaningless when one speaks of slurry flow. 


Calculate Pipe Size for Standard Velocity 


A 10% (vol.) salt slurry (¢ = 0.10) is to be pumped 
at the rate of 25 cu. ft./min. Average equivalent di- 
ameter of the salt crystals is 0.001 ft. and salt has an 


. . SLURRY FLOW 


absolute density of 135 lb./ft.* The liquid has a density 
of 55 lb./ft.* and a viscosity of 0.864 cp. 

Find the maximum pipe diameter necessary to en- 
sure homogeneous flow (standard velocity) through 
the horizontal pipe. 

@ = (135 — 55)/55 = 1.46. And, p, = 0.10 x 135 + 
(1 — 0.10) (55) = 68.0 lb./ft Then, (p./p) = 
63.0/0.864 = 173.0 (lb./ft.*)/cp. The term (k¢8) = 
685 x 1.46 x 0.001 = 1.0. Substitute in Eq. (3) and 
calculate D = 0.281 ft. = 3.4 in. 

The problem can be solved on the nomograph by con- 
necting (p,/u) = 73 with (k 48) = 1 and marking 
the point of intersection with the pivot line. Connect 
the pivot-line point with Q = 25, and read D = 3.4 in. 
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Lower Temperature, T, 


Heat Transfer 


Direction of Material Flow 


Surface Temperature, T, 


Lower Concentration, C, 


Mass Transfer 


Direction of Material Flow 


Surface Concentration, C, 


By Analogy With Heat Transfer 


Predict Rate of Mass Transfer 


JAMES O. OSBURN, State University of Iowa, Lowa City, Ia.* 


S AN ultimate goal, a complete understanding of 
the laws of nature will enable engineers to make 
design calculations from a small amount of funda- 
mental data. For example, in mass transfer operations, 
we could calculate rate coefficients from the physical 
dimensions of the equipment and the flow rates plus 
physical properties such as density and viscosity. 

To some extent, we can do these calculations now for 
simple geometrical shapes and viscous flow. However, 
in practically all cases, we design equipment for tur- 
bulent flow to obtain better performance. We don’t 
know enough about turbulent flow to make the kinds 
of calculations just mentioned. 

Although, we can’t predict directly the mass transfer 
properties through a turbulent layer of fluid, we can 
investigate the nature of this layer through its effect 
on other processes. Then we can apply this concept to 
mass transfer. 


Heat Transfer Is Analog of Mass Transfer 


In mass transfer as illustrated for a flat surface in 
the figure above, there is mass flow into the turbulent 


~~ eTo meet your author, see Chem. Eng., Mar. 24, 1958, p. 169. 
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phase under the influence of a concentration gradient. 
Likewise, with a temperature gradient instead of a 
concentration gradient, we get heat flow. For a given 
set of conditions, physical dimensions and flow rates, 
turbulence affects mass flow in the same way it affects 
heat flow. If we can measure one, we can predict the 
other. 

The similarity of heat transfer to mass transfer is 
limited to the following cases: 

e where the flow rate is high enough so that the 
resistance of a stagnant film near the surface is neg- 
ligible. 

ewhere the mass transfer is so small that it 
doesn’t change the over-all flow rate appreciably. 

With a high rate of mass transfer, a secondary 
turbulence is set up, which doesn’t have a correspond- 
ing analog in heat transfer. 


The “j-Factors” Define Analogy 


We give the analogy between heat and mass transfer 
quantitative expression by introducing dimensionless 
terms. Colburn [Trans. AIChE, 29, 174 (1933) | calls 
these terms the “j-factors.’”’ In the Colburn analogy, 
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these factors are defined by the following equations: 


For mass transfer: 
2/3 
7 
eD, 
Cu 


h 2/3 
3,600 Cup ( k ) 


In the equations, the following nomenclature applies: 


C Heat capacity, Btu./(Ib., °F.) 

D, Diffusion coefficient, sq. ft./sec. 
h Film heat transfer coefficient, Btu./(hr., sq. ft., °F.) 
k Conductivity, (Btu., ft.)/(sec., sq. ft., °F.) 

k, Film coefficient, lb. moles/(sec., sq. ft., atm.) 

Pm Average partial pressure of inert gas. 

M Average molecular weight of flowing gas. 
u Velocity, ft./sec. 

u Viscosity, consistent units 
p Density of flowing gas, lb./cu. ft. 

The dimensionless group (y/pD,) is known as the 
Schmidt number and (Cy/k) is the Prandtl number. 
The degree of turbulence is associated with the Rey- 
nolds number (dup/p). 

At the same Reynolds number the j-factors for heat 
transfer and mass transfer are equal. 


ky Pam M 


up 


ja = (1) 


For heat transfer: 


jh = (2) 


jh=Ja (3) 
The equality shown in Eq. (3) has been confirmed for 
these cases: (1) flow inside pipes, (2) flow across the 
outside of cylinders and (3) flow parallel to plane 
surfaces. 
In computations, Eq. (1) applies strictly to vapor 
streams only. For liquids, a coefficient based on mole- 
fraction driving force applies. 


» 
pD, 


up 


(4) 


i= 


Analogy Extends to Friction 


We may consider fluid friction to take place by 
transfer of momentum from the fluid to a solid wall. 
The transfer of momentum is similar to the transfer 
of heat and of mass. Thus, we find that the analogy 
can be extended to cover fluid friction through the 
usual friction factor. 


APgd 


(5) 


With f defined in this manner, the relationship among 
the three processes is given simply as 


jn =ja = f/2 (6) 
This equality applies for the same Reynolds number 
for the simple shapes previously listed. 


How Analogy Applies to Packings 


In commercial equipment we usually try to obtain 
as much mass transfer per unit volume as we can 
without introducing too much resistance to flow. To 
achieve high mass transfer rates, packing materials 
of various kinds are commonly used. With such mate- 
rials, however, the analogy is only partially successful. 

The fluid alternately speeds up and slows down as 
it flows through the packing because the cross section 
varies. This process produces an energy loss which 
has no analog in heat or mass transfer. Hence, the 
analogy between mass transfer and friction does not 
hold well for tower packings. Friction is higher than 
we predict by calculation. 

On the other hand, the analogy between mass and 
heat transfer still holds fairly well for irregular 
shapes. Examples of the application of the analogy are 

e Drying of granular solids. 
Trans. AIChE, 39, 1 (1943) 


Btu. Ib. moles 

Heat transf. coeff. h, (hr, sq ft.,°F) ofp j-factor, OF Jg Mass. transt coeff. kg (sec.,sq.ft,atm) 
= 
0.04 10° 

a 

— 

Fig! Fig. 2 Fig. 3 

10 50 100 500 10,000 400,000 { 50 


Velocity, u, ft/sec. 


Experimental data relating heat 
transfer coefficient to fluid ve- 
locity permit calculation of cor- 
responding j, factors. 
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Reynolds number, 


For the same Reynolds num- 
bers, values of j, equal values 
of j,; thus enabling calculation 
of mass transfer coefficients, k,. 


Velocity, u, ft/sec. 


Plotting mass transfer coeffi- 
cients vs. fluid velocity shows 
analogy of mass transfer to 
heat transfer coefficients. 
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¢ Evaporation from annular spaces. 
Trans. AIChE, 38, 569 (1942) 

¢ Evaporation from cylinders of volatile solids. 
L.E.C., 42, 1164 (1950) 

Evaporation from commercial tower packings. 
Chem. Eng. Progress, 45, 188 (1949) 

The authors of these articles found it necessary to 
modify the analogy to some extent. In the drying of 
granular solids and in mass transfer with commercial 
packings, Eq. (3) becomes 

Js = (7) 

When applied to the evaporation from cylinders, the 
analogy was modified by the inclusion of a correction 
factor f. Also a slightly different exponent for the 
Schmidt number was observed. The modified definition 
of j, for this case is 


(8) 


Here k, is coefficient based on mole fractions. 

To preserve the analogy, an exponent of 0.56 is also 
used for the Prandtl number in the j, definition. The 
correction factor 8 depends on the concentration gradi- 
ent and equals 1.0 at infinite dilution. A graph for 
finding f is given in the original article. 


How to Use the Mass Transfer Factor 


The following example shows how we might use 
the Colburn analogy to predict mass transfer rates. 
Let’s start with some data which are available for heat 
transfer to air flowing inside a 1-in. I.D. tube at an 
average temperature of 100 C. The line representing 
the data is shown in Fig. 1. 

Our problem is to predict the mass transfer coeffi- 
cient for evaporation of toluene into air at 25 C, from 
a thin film on the inside of a 6-in. pipe at different air 
flow rates. 

The first step is to choose values of h and calculate 
the corresponding value for j,. Physical properties for 
air at 100 C. are: Prandtl number = 0.69; C = 0.25 
Btu./(lb., deg. F.) ; « = 0.021 centipoise or 1.41 x 10° 
lb./sec.-ft. and p = 0.059 Ib./cu. ft. 

Substituting the appropriate values in Eq. (2) gives 


h (0.69)?4 h 
For example: when u = 30, h = 7 and j, = 0.00344. 

We next calculate the Reynolds numbers correspond- 
ing to the chosen velocity. For u = 30, dup/p = 10,400. 
Similar calculation for other velocities lead to Fig. 2 
in which we plot j, against Reynolds number. 

According to the analogy, values of 7, are equal to 
those of 7, for the same Reynolds number. So we 
choose a value of 7 and calculate k, for the specified 
conditions. For toluene in air, Sc = 1.84 at 25 C. and 
1 atm. For a dilute mixture, P;y is about 1.0 

M = 92 
p = 0.074 lb./cu. ft. for pure air at 25 C. 

We must neglect the contribution of the toluene 
vapor to the density since there is no information as 
to the amount of evaporation. 

Therefore, rearrange Eq. (1) and substitute to get 


k, = 5.35 X 10-4 au 


In the mass transfer situation, d = 6/12 = 0.5 ft.; 
p = 0.074 lb./cu. ft. and » = 0.018 centipoise or 1.21 x 
10° lb./sec.-ft. Since velocity is a function of Reynolds 
number, u = N,.u/dp. For these conditions u = 3.27 

For Reynolds number equal to 10,400, 72 = jr = 
0.00344. Hence, u = 3.27 x 10* x 10,400 = 3.4 fps. 
Substituting in the equation to find k, yields 

k, = (5.35 X 107 4 (0.00344) (3.4) 

k, = 6.25 X 10-* lb. moles/(sec., sq. ft., atm.) 
From similar calculations for other points, we obtain 
Fig. 3. 


How to Find Heat Transfer Coefficients 


There are instances in which mass transfer is easier 
to measure than heat transfer. In these cases, we may 
use the Colburn analogy to find heat transfer coeffi- 
cients from measured mass transfer coefficients. 

Such an instance is the measurement of local coeffi- 
cients of heat transfer. These coefficients are difficult 
to measure directly. However, it is relatively easy to 
cast a tube from a volatile solid and calculate local 
mass transfer coefficients from measured changes in 
dimensions. 

This technique was used by Winding and Cheney 
{[Ind. Eng. Chem., 40, 1087 (1948) ] to find local heat 
transfer coefficients for air flowing past tube banks. 
For a volatile solid, they used napthalene. 


Stirring Factor Measures Turbulence 


The problem of flow through a turbulent fluid has 
been approached differently by Mickley and Fairbanks 
[AIChE Journal, 1, 374 (1955) ]. In a study of heat 
transfer to fluidized beds, they use a stirring factor S 
as a measure of turbulence. 

For fluidized beds, the mean heat transfer coefficient 
depends on the stirring factor as shown by the equa- 
tion 

h = [kpCS]** (9) 
For mass transfer: 

ky = (10) 
The quantity (Cy/y) is the mass transfer analog of 
heat capacity. For adsorption it represents the slope 
of the adsorption isotherm plotted as amount adsorbed 
versus mole fraction. 

The units of S are sec.” and its value for heat trans- 
fer is the same as that for mass transfer under the 
same conditions. 

The concept of stirring factor has not been applied 
to other cases but it seems to have promise for wider 
use. 


Reprints Available 


Reprints of the entire ten-part CE Refresher 
on Mass Transfer Operations will be available 
at $1. 

For fast service use the Reader Service post- 
card on page 197 of this issue. Circle Reprint 
No. 130. 
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PRACTICE: 


PROCESS DESIGN NOT EBOOK EDITED BY T.R. OLIVE 


Hopper 
N Scale 
+ Brass 
nickel—plated Nickel-plated 
N after assembly steel auger 
/ 
x 
Seal 
washer~~~ 


Bearing” 


Brass tube ~7 


With an ordinary carpenter’s 
auger bit and a little ingenuity 
you can make a good solids 
feeder for pilot plant work. 


Auger Bits Make Small Screw Feeders 


R. H. Simpson and M. Serrano 


Monsanto Chemicals, Ltd., Ruabon, North Wales, England. 


Pilot plant work, and even bench 
scale experiments, often need small 
and accurate solids feeders which 
are not readily obtainable on the 
market, The carpenter’s augur bit 
provides a ready-made screw for 
such a feeder which is both inex- 
pensive and easy to adapt. 

Augur bits can regularly be se- 
cured in diameters up to 1 in., and 
sometimes to 14 in. or even larger. 
Making a feeder involves machin- 
ing off the cutting end of the bit 
and removing the square part of 
the shank so that the remainder 
can serve as the shaft. The screw 
is then arranged to rotate in an 
equivalent diameter tube. 

The sketch shows an all-metal de- 
sign fabricated from a 3-in. auger. 
The feed tube and hopper were of 
brass and all parts were subse- 
quently nickel-plated. Feeding 
alumina of 1.07 gm./cc. bulk dens- 
ity, this unit gave consistent de- 
livery of about 4 gm./rev. at 20-70 
rpm. 

Where a complete glass unit is 
needed in laboratory or pilot plant 
work, this can be made using a 
twisted strip of Pyrex glass. In 
feeding to a closed system it may 
be necessary to arrange for a small 
counterflow of inert gas if there is 
a tendency for the feed material to 
pack in the screw. 


Inexpensive Model Is Easy to Build 


Robert R. Freeman 


Project Engineer, Biological Warfare Laboratories, Frederick, Md. 


A process model costing only 
$3.54 for materials may not be 
usual, but it shows what can be 
done inexpensively in an engineer- 
ing or drafting office, using mate- 
rials that are cheap and readily 
available. 

There are several reasons why a 
model was desirable for one project 
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at the U. S. Army Biological War- 
fare Laboratories at Fort Detrick, 
Md. The pilot plant was to go into 
an existing building, with design 
and fabrication done under con- 
tract. Engineering for the instal- 
lation was to be done locally, but 
the physical installation was to be 
performed under another contract 
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and not by the equipment fabri- 
cator. 

There was limited space avail- 
able for the plant and the ancillary 
piping was rather complex. So the 
Fort Detrick engineers found the 
model extremely useful in planning 
for service and utility piping and 
equipment supports. 

Individual pieces of equipment 
were made from old paper file fold- 
ers held together with adhesive 
tape. Structural steel members 
were made by gluing together 
strips of balsa wood, and process 
piping of wooden dowels pinned to- 
gether, reinforced with paper tape. 

Balsa wood made the stairways 
and working platforms and a piece 
of clear plastic, the grating floor 
of the second story. Bristol board 
served for the base. The completed 
model was painted and equipment 
components color coded with 
colored tape. 

Pfe. John L. Martinez and Pvt. 
Reginald W. Jacobs, both members 
of the Army Chemical Corp’s 
Scientific and Professional Per- 
sonnel program, made the model, 
working part time for three weeks. 


NEXT ISSUE: Multiple U-Tube 
Is Space Saver for Pressures 


By Gerhard Hiibner, 
Winner of the September Contest 


% How Readers Can Win 


$50 Prize for a Good Idea — Until 
further notice the Editors of Chemical 
Engineering will award $50 each four 
weeks to the author of the best short 
article received during that period and 
accepted for Plant or Design Notebook. 
Each period’s winner will be an- 
nounced in the second following issue 
and published in the third or fourth 
following issue. 
$100 Annual Prize— At the end of 
each year the period winners will be 
rejudged and the year’s best awarded 
an additional $100 prize. 
How to Enter Contest — Any reader 
(except a McGraw-Hill employee) 
may submit as many contest entries 
as he wishes. Acceptable material must 
be previously unpublished and should 
be short, preferably not over 500 
words, but illustrated if possible. Ac- 
ceptable non-winning articles will be 
published at space rates ($10 min.) 
Articles should interest chemical 
engineers in development, design or 
production, They may deal with use- 
ful methods, data, calculations. Ad- 
dress Plant & Design Notebooks, 
Chemical Engineering, 330 W. 42nd 
St., New York 36, N. Y 
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Pressure Drop for Liquid Flow in Pipe* 


Frank Lipinski 


Engineer, Hydrocarbon Research, Inc., New York 6, N. Y. 


For the turbulent flow of liquids 
in pipe the table below offers a con- 
venient way of determining pres- 
sure drop per 100 ft. of equivalent 
clean steel pipe. Or, knowing the 


allowable pressure drop, it can be 
used in reverse to find the pipe 
size. Multiply the four K-factors 
to find AP, or solve the equation 
for K, to find pipe size. 


K, x K. < Ks: * K, = Pressure drop per 100 ft. of equiv. clean steel pipe. 


Flow 


NK Pe 


o 


* Republication rights reserved by aut 


(Cont.), 


Viscosity, 
Centipoises 


HOO 


6 
8 
0 
5 
0 
5 
0 
0 
0 
0 
0 
0 
20.0 
25.0 
30.0 
50.0 
75.0 
100.0 
200.0 
0 


rific 
ravity 


+ All std. thickness: Sch. 40 through 12 _ . Sch. 30 for 14 and 16 in., and Sch. 20 for 


18 and 24 in. pipe. 
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Flow, — 

Gpm. Ki Gpm. Ki 
a 5 0.00132 2,000 70 | 0.83 
bea 10 0.00417 2,400 100 0.894 
ef 15 0.00950 2,600 115 0.943 
aE 20 0.0160 2,800 131 0.981 
of 25 0.0240 3,000 150 061 
30 0.0330 , 200 168 117 
35 0.0435 189 .188 
Bee 40 0.0550 210 "220 
45 0.0680 230 296 
50 0.0830 255 
Ae 55 0.0970 280 .404 
60 0.1150 305 447 
65 0.1330 330 
at 70 0.1500 360 521 
75 0.1710 385 .530 
a 80 0.1930 450 .650 
85 0.2150 550 741 
rt 90 0.2370 625 815 
ay) 95 0.2620 720 .880 
100 0.2890 810 060 
ae 110 0.3410 915 . 250 
120 0.4000 1,030 350 
‘ie 130 0.460 1,150 
140 0.526 1,260 870 
150 0.595 1,380 
160 0.670 1,650 
Be 170 0.746 1,950 
ah, 180 0 837 2,370 
190 0.912 2,590 
200 1.00 15,000 2,930 
ate 225 1.256 16,000 3,280 
er 250 1.495 17,000 3,740 
275 1.775 18,000 4,140 
300 2.075 19,000 4,560 G Ky 
i 325 2.40 20,000 5,000 
350 2.74 22,000 5,940 575 
375 2.96 24,000 6,960 620 
400 3.60 26 ,000 8,190 665 
425 4.03 28,000 9,260 709 
450 4.48 30,000 10,500 751 
ee 475 4 795 
500 5 ( 837 
550 6 878 
ie 600 7 Pipe 919 
650 8 In. 960 
700 10 (Sch. 407) 000 
750 11 079 
be 800 13 1.049 193 164 
s 850 14 1.610 85.7 234 
ee 900 16 2.067 25.9 309 
be 950 17 3.068 3.84 384 
he 1,000 19 4.026 1. 456 
po 1.100 23 6.065 0.142 528 
is 1,200 27 7.98 0.0368 600 
he 1,300 32. 10.02 0.0121 670 
ihe’ 1,400 36.0 11.94 0.00534 740 
1,500 42. 13.25 0.00316 880 
a 1,600 47. 15.25 0.00161 O15 
ie 1,700 52. 17.25 0.000901 150 
He: 1,800 58. 19.25 0.000524 280 
1.900 65. 23.25 0.000221 350 
= 


Presenting a NEW 
Vogt Blue Book 


Leading petroleum refineries, petro-chemical and 
chemical plants, and power plants get top 
performance with safety from Vogt forged steel 
valves, fittings, flanges, and unions. 


HENRY VOGT MACHINE ‘COMPANY 
LOUISVILLE, KENTUCKY 
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Catalog F-10 is the one 
source for the most 
complete line of forged 
steel valves, fittings, 
flanges, and unions 
available to industry. 
Its 432 thumb indexed 
pages feature new 
types and trims to best 
meet severe fluid and 
gas handling duties at 
all temperatures and 


pressures. 


Sd A copy of this new 
catalog is available to 
you. Please send your 
request, on your 
company letterhead, 


to Dept. 24A-FC. 


OTHER VOGT PRODUCTS: 

Steam Generators, Petroleum 
Refinery and Chemical Plant Equipment, 
Heat Exchangers, Ice Making and 
Refrigerating Equipment 


York, Chicogo, Cleveland, Dolles, Comden, 
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EDITED BY R. F. FREMED 


YOUR JOB 


IGHWAY DEPT 


[ PhD Division 


Britain Opens a New Route to the Ph.D. 


In the U. S. the only path to a doctorate in engi- 
neering is through completion of a research project. The 


British disagree and now plan to blaze new trails. 


The road leading to a graduate 
degree in chemical engineering 
is long and arduous. 

Although there are some insti- 
tutions which will grant a master 
of chemical engineering degree 
to graduate students without re- 
quiring them to complete a the- 
sis project (extra course work 
is substituted), the doctoral re- 
search project is never waived. 

Recently a new idea in engi- 
neering education has been gath- 
ering some momentum. Not all 
engineers devote their careers 
exclusively to research and de- 
velopment. We have engineers 
in management and administra- 
tive posts, in design and con- 
struction, in sales, technical serv- 
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ice and purchasing, in operation 
and maintenance as well as in 
research and development. 
Actually, a reasonably reliable 
breakdown of chemical engineers 
by job functions (in the U.S.) 
would look something like this: 
administration, 10%; produc- 
tion and plant operations, 30%; 
design and construction, 20%; 
research and development, 35% ; 
and sales and purchasing, 5%. 
Why, then, should the success- 
ful completion of a research proj- 
ect be the only acceptable route 
to graduate degrees in chemical 
engineering? Why not ask the 
candidate to solve a process de- 
sign problem, or a commercial 
development problem or a pro- 


duction problem or a mainte- 
nance problem, instead of a re- 
search problem? These too are 
chemical engineering problems. 
And often advanced skills and 
education are called for before 
satisfactory solutions can be 
worked out. 


While We Talk, They Act 


Here in the United States, the 
idea of having several parallel 
routes to an advanced engineer- 
ing degree is only in the pre- 
liminary talking stage. No insti- 
tution of higher education has 
deviated from the straight-and- 
narrow research-oriented cur- 
riculum. 

However, some of our leading 
chemical engineering educators 
were toying with the new con- 
cept last June at the Golden Ju- 
bilee meeting of AIChE. After 
sitting in on some of the dis- 
cussion, CE made a mental note 
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GOODYEAR INDUSTRIAL PRODUCTS 
@-Specified 


Diversipipe for 


plies of heavy-duty fabric 

sion and corrosion 


Pipe fails after 9 months—hose goes 6 years 


They hardly expected a materials handling prob- 
lem at this Ohio boxmaking plant. After all, 
there’s nothing very abrasive-looking about paper 
slurry. But the fact remained, it was eating through 
heavy steel pipe in a scant 9 months or less. 


Here was a problem, they felt, for the G.TM.— 
Goodyear Technical Man. And it was a job, as he 
saw it, for Diversipipe—the rugged, flexible rubber 
pipe designed to stand up to the roughest sort of 
abrasive use. 

Result: the G.T.M.’s Diversipipe has now been on 
the job for 6 years—more than 8 times the longest 
pipe-life. And it’s still in fine shape. 

ISTRY RY 


Alt: 


HOSE FOR 


If you’re losing money down the pipe at your plant, 
call for the G.I.M. He can recommend from hun- 
dreds of types of hose—each designed to do a spe- 
cific job better—and cheaper. Contact him through 
your Goodyear Distributor—or by writing: 


Goodyear, Industrial Products Division 
Akron 16, Ohio 


IT’S SMART TO DO BUSINESS with your Goodyear Distribu- 
tor. He can give you fast, dependable service on Hose, 
V-Belts, Flat Belts and many other industrial rubber 
and nonrubber supplies. Look for him in the Yellow 
Pages under “Rubber Goods” or “Rubber Products.” 


THE GREATEST NAME IN RUBBER 


Diversipipe —-T.M. The Goodyear Tire & Rubber Company, Akron, Ohio 
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YOU & YOUR JOB... 


How Chemical Engineers Earn Their Pay 


Job Function 
Administration and management 


Operations, production and maintenance... . 


Design and construction 


Research and development............... 


Technical sales and purchasing 


NOTES—a. From Appendix II of “The Supply and Distribution of Ch i 
of C s (London), end —* 


U. S., 
1958, %° 
10 
30 
20 
35 
5 


Britain, 
1953, 


Britain, 
1957, %* 


Great Britain,” published by the Instituti 


Oct. 3, 1958. b. CE estimates to the nearest 5%. 


of it and filed it under the head- 
ing of gleams-in-the-eye. Now a 
cablegram from McGraw-Hill 
House in London has turned a 
gleam-in-the-eye into a top-notch 
news story. 

It seems that while Americans 
have only reached the talking 
stage in considering a new 
scheme of graduate training for 
engineers, and while we haven’t 
even gotten around to consider- 
ing the desirability or feasibility 
of new schemes, British engi- 
neers have accepted the idea and 
are now ready to make it a 
reality. 


A New Technical College 


Britain’s National Council for 
Technological Awards has an- 
nounced that it plans to estab- 
lish an industrial college of tech- 
nology with university status. 
Students will remain in industry 
working on projects related to 
industrial needs. 

This will be a unique institu- 
tion aimed at stepping up ad- 
vanced technical training for 
British industry. It will be a col- 
lege without a campus, consist- 
ing principally of a “Court of the 
College” to oversee students’ 
programs and to confer degrees. 

Students will continue work- 
ing with the companies that em- 
ploy them, while doing advanced 
work in established universities 
and technical colleges. 


Almighty Research Dethroned 


Course will run for a minimum 
of three years, Council says, dur- 
ing which time a student will 
work on research and develop- 
ment, design, production and 
marketing of a project set by 
his company. 
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(Note that while the research 
project is not elminated from 
this new program, it no longer 
sits on the pinnacle of omnipo- 
tence. ) 

The degree M. C. T. (Member- 
ship of the College of Tech- 
nology) will be awarded when 
a candidate’s final project report 
is examined and approved by the 
court. Degree will be the equi- 
valent of a Ph.D. 

Student work will be super- 
vised by a staff member of the 
technical college at which ad- 
vanced studies have been under- 
taken, and by a staff member of 
the industrial organization con- 
cerned. Applications will be ac- 
cepted only from advanced stu- 
dents possessing the Diploma of 
Technology or an_ equivalent 
academic degree, Council says. 


Should Please Chemicals 


This new concept of graduate 
training in engineering should 
be particularly pleasing to chem- 
ical engineers in Britain. Accord- 
ing to J. B. Brennan, General 
Secretary of the Institution of 
Chemical Engineers (London), 
the Institution fully appreciates 
that engineers need a consider- 
able amount of practical training 
in industry in addition to theo- 
retical studies at the university. 

Last May the Council of The 
Institution approved a policy re- 
port on graduate training of 
chemical engineers prepared by 
its Education Committee in con- 
sultation with the Assn. of 
British Chemical Masiufacturers 
and the British Chemical Plant 
Manufacturers Assn. This policy 
report is intended only as a guide 
in the hope that it will assist 
those who wish to prepare 


schemes for their graduate 
trainees. Since circulation of the 
Transactions of the Institution 
is rather limited in the United 
States, we have summarized the 
findings of the report below. 


Becoming Common Practice 


It is becoming a common prac- 
tice to complete the initial train- 
ing of graduate chemical engi- 
neers by means of graduate 
apprenticeships or _ training 
schemes. Usually such schemes 
are for two years and they pro- 
vide the graduate with a wide 
range of training before he takes 
a full place in the activities of his 
employer. This training does not 
exclude formal or informal lec- 
tures or tuition but it is con- 
ceived rather as_ learning-by- 
doing under proper guidance and 
is essentially practical. 

There is no suggestion that 
industry should assume any of 
the training responsibilities of 
the university or technical col- 
lege. 

The training of graduate 
chemical engineers must, of 
course, take account of the nature 
of the business of the employer, 
which for one may be plant 
design and fabrication, and for 
another, chemical manufacture. 
There does seem, however, to be 
a general pattern covering the 
chemical engineering field in 
which the same topics appear 
and where differences are only of 
duration or emphasis. 


A Broad Practical Basis 


Object of these schemes is to 
continue the training of the 
graduate on a fairly broad prac- 
tical basis to show him not only 
how to apply his academic know- 
ledge, but also how chemical 
engineering is integrated into 
the structure of industry. 

Every chemical engineering 
trainee should be given some 
practical training in: process 
plant fabrication, 6 months; 
process plant development, 4 
months; process plant design, 7 
months; and process plant oper- 
ation,-7 months. (Figures are for 
illustration only. Schemes may 
be longer or shorter than 2 
years. ) 

The duration of each section 
of training must, of course, be 
judged in relation to the business 
of the employer and may be 
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assures the dependable performance of 
W-K-M’s QC f* Lubricated Plug Valves 


Lubricated plug valves are the work-horse valves of industry. 
They’re versatile, they’re economical, they’re readily available. 


But one lubricated plug valve is not “just as good as another!” 
The ACF Cylindrical Plug Valve has many advantages. 


W-K-M’s creative engineering has designed the ACF valve to give 
you longer life, greater efficiency, minimum maintenance. W-K-M 
production pays constant attention to the manufacturing details that 
spell the difference between a “pretty good valve” and the best you 
can use. W-K-M tests every ACF valve against requirements much 
beyond the use for which it is rated. 


In short, W-K-M’s creative engineering assures you dependable 
performance from every ACF Lubricated Plug Valve in your plant. 


WRITE FOR CATALOG 400 W-KM 


Advantages of 
AC Lubricated 


Plug Valves 


These versatile valves have full pipe 
area openings. They provide through- 
conduit flow with minimum turbulence 
and minimum pressure drop. 

They can be installed in any position. 
They can be serviced quickly. 

They are safe against rupture while 
lubricating—excess lubricant escapes visi- 
bly to the atmosphere around the neck 
of the plug; this eliminates build-up of 
lubricant pressure, prevents lubricant 
from escaping into the line. 

Lubricant protects against corrosion. 

Available in semi-steel, Ni-resist, car- 
bon steel, bronze and aluminum. 


pivision or innustries 


INCORPORATED 
P.O. BOX 2117, HOUSTON, TEXAS | 


| 
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YOU & YOUR JOB... 


Training Schemes Approved by 
the Institution as of July 1958 


. Albright & Wilson Ltd. 

Babcock & Wilcox Ltd. 

British Coking Industry Assn. 

British Enka Ltd. 

Constructors John Brown Ltd. 

Courtalds Ltd. 

. The Distillers Co. Ltd. 

. Dunlop Research Centre 

. Esso Petroleum Co. Ltd. 

. W. J. Fraser & Co. Ltd. 

. Gemec Ltd. 

. Humphreys & Glascow Ltd. 

. Imperial Chemical Industries 
Ltd., Billingham Div. 

. Kellogg International Corp. 

. Kimberly-Clark Ltd. 

. Lewis Berger & Sons Ltd. 

. Marchon Products Ltd. 

. Mobil Oil Co. Ltd. 

. Norris Bros. Ltd. 

. The Power-Gas Corp. Ltd. 

. Scottish Agricultural Industries Ltd. 

. Shell Refining Co. Ltd. 

. Simon-Carves Ltd. 

. Peter Spence & Sons Ltd. 

. John Thompson Ltd. 

. Unilever Ltd. 

. Union Carbide Ltd., Chemical Div. 


CP 


expected to vary substantially 
from industry to industry. 


Transfers May Be Needed 

Training may be given in 
more than one plant or company. 
It may even be necessary for 
some employers to cooperate in 
the transfer of graduates from 
one company to another for a 
period of time, in order to ensure 
adequate training in all aspects 
of chemical engineering. 

Although a graduate should 
be well aware of the importance 
of cost, he will rarely have more 
than a brief acquaintance with 
the methods used and with the 
exercise of judgment in dealing 
with economic facts. 

Therefore, economic appraisal, 
capital and product-cost estima- 
tion should receive special at- 
tention. 


Let Them Manage 


Many aspects of plant or shop 
management, which are as 
important to the plant designer 
as to the plant operator, will be 
new to the graduate. 

A spell in plant or shop man- 
agement—in however junior a 
capacity—will bring the grad- 
uate into touch with personnel 
and trade union problems, legal 
problems and safety, as well as 
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with maintenance, material and 
energy efficiencies and costs. 


Why Fabrication? 

The purpose of training in 
plant fabrication should be to 
instill a practical appreciation 
of the uses and limitations of 
engineering materials. It is not 
intended that the chemical engi- 
neering graduate should be con- 
cerned with the niceties of engi- 
neering manufacture, but rather 
that he should gain some work- 
ing knowledge of the inherent 
problems of construction—of 
working, cutting and joining 
metal and other materials and of 
erecting a plant. 

One of the most useful ways 
in which a young man, whatever 
his ultimate career, can gain ex- 
perience is to be a member of a 
plant start-up team. Few 
branches of industry will be un- 
able to provide experience of this 
kind. 


The Professional Side 


The graduate should be en- 
couraged to take part in profes- 
sional activities such as attend- 
ing meetings and becoming 
active in the affairs of his pro- 
fessional organizations. 

Also, during the course of the 
training, opportunity should be 
taken for practice in technical 
writing. 


Scheme in Detail 


The policy report as approved 
by the Institution then goes on 
to give a detailed schedule of 
suggested practical training. Un- 
doubtedly the suggested schedule 
reflects the occupational distribu- 
tion of chemical engineers in 
Great Britain. We have included 
this information in the table on 
p. 144. For comparison we show 
an estimate of the occupational 
breakdown of chemical engineers 
in the U. S. 

Also, the suggested schedule is 
influenced by the needs of the 
employers of chemical engineers 
in Britain. As of July 1958, The 
Institution has approved the 
graduate training schemes of 27 
cooperating employers. These are 
identified in the table above. 


Will It Work Here? 


Our British engineering cous- 
ins have embarked on a unique 
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journey along an uncharted road 
in higher engineering education. 

Will this new road grant them 
the swiftness and security of the 
controlled-access turnpike, or will 
they get bogged down in a 
morass of traffic? Time alone 
will tell. 

In the meantime, should we 
Americans watch the British 
sports model speed down the 
highway past us? Should we be 
content with making our tail fins 
higher and adding more chrome 
to our research-oriented curricu- 
lums? 


PITT SWINGS 
. . . to Three Semesters 


The University of Pittsburgh 
will inaugurate a _ voluntary 
three-semester academic year 
next September. At the outset 
the plan will operate for 
the freshman and sophomore 
classes. 

It will gradually be extended 
to upperclassmen and finally to 
post-graduate programs. 

The academic year will be di- 
vided into three 15-week periods 
with 1 week between semesters 
and there will be one month of 
vacation. 


NO RAISES 


. for Top Execs. 


The average top executive 
stood still in terms of total com- 
pensation last year. So says the 
American Management Assn.’s 
9th annual survey of top man- 
agement. 

In previous  non-recession 
years the members of this group 
have increased their average 
total compensation by 5 to 6% 
annually. During the period 
covered by this latest AMA 
survey, normal salary increases 
were offset by lower bonus pay- 
ments. 

However, the over-all aver- 
ages may be misleading because 
of wide fluctuations within in- 
dustry groups. 

More than 3,500 companies of 
all sizes and types in all 49 states 
and in all provinces of Canada 
supplied confidential information 
on salaries, bonus payments and 
contributions to retirement 
plans. 
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? Transfer suspension to feeding 3 
« Prepare suspension of particles. ® chamber. 


Read sediment height under gravity 
« in projector at precalculated times. 


Transfer to first centrifuge and run 
for precalculated time, then remove 
® and read in projector. 


® trifuge tube. 


® run is complete. 


Transfer feeding chamber to cen- 


Repeat centrifuging in same unit 
or in higher speed centrifuges until 


sharp layer of suspension on top 


4 Remove feeding chamber, leaving 
® of sedimentation liquid. 


i Size distribution is obtained from 
® sediment height data. 


New Low-Cost Way to Measure Size Distribution of Small Particles 


With the new M-S-A® Particle Size Ana- 
lyzer, you can start with a minimum invest- 
ment for measuring particle distribution, 
and then expand it by the purchase of 
additional components. 

This versatile analyzer is a general- 
purpose device for measuring size distri- 
bution of small particles. It is especially 
designed for measurement of subsieve par- 


ticles between approximately 0.1 and 40 
microns. Most airborne dusts, paint pig- 
ments, and many flours, chemicals, and 
pharmaceuticals lie within this range. 
Complete analyzer system includes cen- 
trifuge tubes, feeding chamber, optical tube 
projector, one or more special centrifuges, 
and tube handling and cleaning accesso- 
ries. Write for new bulletin for details. 
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Tube Projector Centrifuges 


INSTRUMENT DIVISION 


Mine Safety Appliances Company 
Pittsburgh 8, Pennsylvania 
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OPERATION & MAINTENANCE 


© A complete catalogue of stores 
© An order and delivery system. 
® Communication by phone and radio. 


: 


3 Keys to More Effective Maintenance 


Three-fold benefit of new stores system provides: Better 
availability; positive identification; quicker delivery. 


Cc. C, CARMINE, Supervisor of Maintenance and Construction, Avon Refinery, Tidewater Oil Co., Associated, Calif. 


Engineers in maintenance work 
at processing plants know mainte- 
nance labor and material cost is 15 
to 25% of the total direct manu- 
facturing costs. They also know 
it’s one of the few major items of 
cost you can control. So... natur- 
ally, it’s one of the first targets for 
the artillery of cost reduction. 

Labor and overhead represent 
about 70% of the total maintenance 
cost and material the remaining 
30%. It’s no surprise, the “cost 
reduction posse” pursues the 70% 
labor and overhead as the “bad 
man” in this drama of reducing 
costs. 

Observation usually brings on 
the following comments about 
maintenance: Many jobs are over- 
staffed with manpower; too many 
men are idle; and too much produc- 
tive time is lost by personnel rid- 
ing around on automotive vehicles. 

These are all probably valid 
criticisms but you need more than 
qualitative opinions to tackle the 
problem. What factors contribute 
to time lost on account of idleness 
or to personnel riding around on 
trucks and pickups? 

We made a study at Avon and 
two significant points stand out in 
accounting for the loss of produc- 
tive effort in field and shops: Men 
waiting on the job for delivery of 
materials; and personnel traveling 
to the storeroom in a steady stream 
to pick up material—spending time 
to locate and identify each item. 

We also noted a wide variation 
in terms used by foremen and me- 
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chanics to describe material wanted 
from the storeroom. This lack of 
a standard nomenclature prompted 
frequent trips to make sure they 
were getting the correct material. 

Our study arrived at a number 
of recommendations that directly 
affect and improve productive 
maintenance performance by pro- 
viding better availability, identifi- 
cation and delivery of storehouse 
material. The recommendations 
are: 

eEstablish and maintain, 
under the jurisdiction of the store- 
house, a material and spare parts 
catalogue—the official medium for 
stock material description and 
identification. 

e Inaugurate a material order- 
and-delivery system under the aus- 
pices of the storehouse. This pro- 
vides for ordering material from 
the field by telephone. It also 
includes scheduled and unscheduled 
deliveries of materials from store- 
house to shops and field. 

Provide two-way radio and 
telephone communication between 
storehouse, shops and field material 
delivery and handling vehicles. 

These recommendations have 
been in effect for over a year at 
the Avon California Refinery of 
Tidewater Oil Co. Here is what 
they are and how they operate. 


The Catalogue 


Each catalogue is made up of 
about 750, 8- by 11-in. pages, in a 
heavy-duty embossed binder. Over 


17,000 items are carried as classi- 
fied recurring stock items and spare 
parts or insurance items. 

Primarily, the catalogue is for 
the convenience of its users in the 
refinery and the purchasing depart- 
ment. Copies are kept in the store- 
house and also distributed to: the 
central office and all area and craft 
offices of the maintenance and con- 
struction department; various 
offices in the design, drafting and 
inspection sections of the engineer- 
ing department; many operating 
and shipping department offices; 
laboratory offices; miscellaneous 
department offices — accounting, 
employee relations, fire, safety, 
etc. Copies are also sent to the 
company’s central purchasing de- 
partment. 

There are 55 classes or groups 
of materials in the catalogue. First 
page of the catalogue lists class 
contents in numerical order begin- 
ning with: 

Class 1—Automotive parts, cop- 
per tubing and fittings. 

Class 2—Belts, ball and roller 
bearings. 

Class 3—Furnace fittings, etc. 

Tabs with these class numbers 
are attached to the catalogue for 
quick opening to the pages of a de- 
sired class. 

Following the first page is an 
alphabetical index identifying the 
different kinds of materials with 
class numbers. 

Within each class, there’s also an 
alphabetical index indicating each 
type of material or the name of the 
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NEW MATERIAL 
for your tough 


insulating and 
refractory jobs 


the acid-proof insulating refractory 


The photograph above illustrates one critical application 
in which material failure would be, to say the ieast, 
unfortunate. Undoubtedly you have many severe plant 
or process operations where insulation or refractory 
failure would be equally unfortunate. It is for just such 
applications that Pittsburgh Corning has developed its 
new acid-proof insulating refractory—called FOAMSIL. 
FOAMSIL is 99% pure silica expanded to form 
millions of airtight cells. These cells create excellent 
insulating value, and since the cells are sealed against 
moisture, that insulating value remains constant. 
Because FOAMSIL is composed of silicon dioxide, it 
cannot oxidize further—thus withstands high tempera- 
tures. It won’t react with common acids and has a high 
melting point. It is incombustible, will not lower the 


ACID-PROOF 


MOISTURE-PROOF EASY TO.WORK 


flash point of hydrocarbons, will not thermal shock and 
is dimensionally stable. It is easy to cut and fit. 

Among potential applications for which FOAMSIL 
should prove ideal are these: acid-proof tank linings . . . 
precipitators . . . furnace linings . . . lead acid chambers 
. . . concentrator towers . . . stack and flue linings. . . 
reradiating shields . . . environmental test chambers . . . 
insulation for underground piping. Your own insulating 
and refractory requirements will undoubtedly suggest 
a host of other uses for FOAMSIL. 

Write today for a free sample of FOAMSIL and com- 
plete descriptive literature. Find out how to put this 
unique new insulating refractory to work to improve 
your operations. Write Pittsburgh Corning Corp., Dept. 
HS-19, One Gateway Center, Pittsburgh 22, Pa. 


SIZES AND SHAPES 


FOAMSIL is ideal for tempera- 
ture ranges from —450°F to 
+2200°F continuous. It is avail- 
able in flat blocks up to 3 inches 
thick measuring 11” x 17” or 
17” x 22” ... and in various 
standard or special shapes in- 
cluding internal or external pipe 
insulation, curved sidewall seg- 
ments, and fitting covers. 


another new product from 


PITTS BU RG H 


CuemicaL Encineerinc—January 12, 1959 


CORNING 


| 
€ 
a 
149 


OPERATION & MAINTENANCE .. . 


CLASS - 3 


CLASS = 7 


FURNACE FITTINGS 


ITEM 


B, BADGER 


BEND, Return, 2 Hole 
Steel, For badger 
Economizer, lef. #1 
MeB. Badger 12l-15 
Still) 


5, 6, 


Ss AN 


Size 


Be BALOLR 
"SECO" 


BED, feturn, "SCO" 
Complete W/Parts A, 


DELAVAL, Steam 


Unit 


Mees 


BEND, Return, "SECO" 
Complete With Bolts, 
Gaskets, Etc. For 


2-3 


Tubes, 


GQaith Ingineering Oo., 
EB. Badger Dwg. 111-7 


(M6 Stil 


Sise 


ee 


ELM, Steel, For ledger 
Economiser, Ref. #2 
&.B. Badger Dwg. 121-15 
(&7 Still) 


Ce Mke# Unit 
7 


KING, Split, Machined 
Steel, For "SECO" 
Return Bend, Smith 


Engineering Co., 
Badger LL1-7 
Still) 


manufacturer. The manufacturer’s 
name is particularly important for 
large investments of special equip- 
ment, such as: compressors, heat 
exchangers, pumps, etc. This list- 
ing gives the catalogue page the 
item is on. 

Items in the catalogue are clearly 
described in brief written terms. 
In addition, photographs and cuts 
are extensively used to help 
identify and order materials. This 
permits the foreman, planner or 
mechanic to give the clerk, at the 
central order desk in the store- 
house, an accurate and comprehen- 
sive description of what he wants 
for a particular job. When order- 
ing over the phone he supplies the 
order clerk with the following in- 
formation: 

¢Class and item number. 

eJob or account number. 

¢ When the material is wanted. 

Where the materiai is to be 
delivered. 

Badge number of person or- 
dering the material. 

Because we have a large invest- 


Unit 


ment in a particular manufac- 
turer’s pumps, one class of the 
catalogue is devoted entirely to 
these pumps and their spare parts. 
Pertinent pages from the catalogue 
are supplied to this manufacturer 
and certain other suppliers. This 
facilitates better communication in 
purchasing. 

In the case of large pieces of 
special equipment, such as the tur- 
bine shown above, arrows identify 
the parts with the catalogue item 
number. 


Order Desk Speeds Supplies 


In the storehouse, the central 
order desk makes catalogue order- 
ing effective and speeds up material 
deliveries to the jobs or facilities. 

The office has space for two tele- 
phone order clerks. Normally, one 
is on duty throughout the day, the 
other during peak requirements 
only. Orders are telephoned from 
all locations and are written by the 
clerks on stores issue tickets during 
the telephone conversation. 


Turbine, 
Serial Nos. 244h72 & DeLavad 
& E-10481. 

(Tidewater #93 & 94, #4 Boiler House) 


TURBINE * PARTS 


KCL. 120 H.P., 2650 R.P.M., 240% Steam Press. 
Dwgs. 0-577, DD-2865 


($52) 


Over 1,700 stores issues are 
written per month. About half are 
for operating and shipping depart- 
ments. Maintenance and construc- 
tion requirements make up the 
other half. 


How Was It Prepared? 


Three clerks and three typists 
worked for four months to prepare 
our catalogue. After all the basic 
information was compiled and the 
format determined, bids were 
solicited from outside printing 
firms for 150 complete catalogues. 
Cost of printing (not including 
preparatory work done at Avon) 
was about $5,000. 

Once a catalogue is complete and 
put into service, its functional re- 
quirements compare favorably with 
a precision machine. Foremost 
among these requirements is ac- 
curacy. This means it must be care- 
fully and accurately maintained at 
all times. 

Notices of revisions to items are 
immediately sent to all catalogue 
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High-purity, straight- 
chain alcohol 


A rose is a rose is a rose — except in 
some perfumes when the desired scent 
is contaminated by low-purity alco- 
hols. To eliminate unwanted chemical 
odors in your perfumes, flavorings, 
and pharmaceuticals, you can formu- 
late them with CarsBine’s high purity 
1-pentanol. 

1-Pentanol is now being produced 
by CARBIDE in two grades of purity — 
90% and 98%. The former contains 
90 to 95% straight-chain 1-pentanol; 
the latter, 98% or better. In each case 
the balance is branch chain primary 
amyl alcohol. 98% grade is the first 
commercially-available 1-pentanol of 
such high purity. Either grade gives 
fast, complete reactions and high pro- 
duction efficiency. There are no com- 
peting side reactions, no by-products, 
and no un-reacted residues. In addi- 
tion, 1-pentanol is the most reactive of 
all primary amyl alcohols. CARBIDE’s 
1-pentanol is a water-white liquid with 
a boiling point of 138° C. It is the high- 
est boiling of all the isomeric five- 
carbon alcohols. Derivatives are gen- 
erally of comparatively low volatility. 
The solubility of 1-pentanol in water is 
1.8% by weight at 20° C. These prop- 
erties, both lower than those of 
branched or mixed amy] alcohols, are 
important in esters and other deriva- 
tives used as plasticizers, solvents, ex- 
tractants, lubricants, and agricultural 
chemicals. As lubricants, such esters 
provide the low viscosity needed at ex- 
tremely high altitudes. 

Resins produced from monomeric 
straight-chain derivatives of 1-pentanol 
are reportedly more crystalline than 
those made from isomeric derivatives. 
This has advantages in acrylates, 
methacrylates, silicones, and polyes- 
ters. Metal salts, phosphorous com- 
pounds, and other inorganic deriva- 
tives used as catalysts, additives, or 
inhibitors for fuels, oils, paints, and 
other materials may also gain advan- 
tages from these special amyl alcohols. 
1-pentanol is also suggested for trial 
as an intermediate in the production 
of coupling agents for lubricants, alkyl 
nitrates as ignition promoters, ester 
plasticizers, and polyvalent metal 


amylates as epoxide curing agents. 

For a technical bulletin listing prop- 
erties, analyses, and suggested uses, 
check the coupon on this page. 


Solvent saves time in 
furniture finishing 


One of the most versatile of CARBIDE’s 
lacquer solvents is CELLOSOLVE ace- 
tate. Because of its exceptional flow- 
out properties, it is widely used in for- 
mulating furniture and metal lacquers. 

Lacquers containing CELLOSOLVE 
acetate require only minimal sanding 
or rubbing, helping to lower produc- 
tion costs. 


Slow evaporation rate and improved 
flow-out ability make CELLOSOLVE ace- 
tate ideal for brushing lacquers, too. 
It provides good blush resistance and 
high gloss, whether used for conven- 
tional spraying, hot-spray finishing, 
“high-low” finishing, or brushing. 

Further information on CARBIDE’s 
esters is contained in the booklet, 
“Esters.” Suggested applications in- 
elude those for plastics, dyes, per- 
fumes, and pharmaceuticals. Check 
the coupon for your copy. 


Emulsified buffing 
compounds 


Emulsion buffing compounds have 
several advantages over bar-type com- 
pounds for metal finishing. With Car- 
BIDE’s triethanolamine as the soap- 
forming emulsifier, compounds are 
quickly made ready for use and pro- 
vide good flow properties. They are 
stable, less viscous on agitation, and 
hold the abrasive suspended even while 
stored. The emulsion is easily removed 
by rinsing. 

Triethanolamine buffing emulsions 
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— 1-Pentanol 
— CELLOSOLVE acetate 


— Emulsified butfing 
compounds 


have demonstrated savings of 25% in 
buffing time. The buff is evenly coated 
and gains one-third longer service life. 
Emulsion buffing compounds are eco- 
nomical, since only half the amount 
of the bar material is used, or less. The 
emulsion is non-flammable. 

A CARBIDE Technical Representative 
can furnish you with information on 
formulation of buffing compounds with 
triethanolamine. Other information 
on ethanolamines is contained in a 
new booklet, “Alkanolamines and De- 
rivatives.” It includes a listing of prop- 
erties, applications, and handling 
methods. Check the coupon for a coy. 


Tear out this coupon. Check the boxes on 
which you'd like more information, and moil 
to Dept. H, Union Carbide Chemicals Com- 
pany, 30 East 42nd Street, New York 17, N. Y. 


0 1-Pentanol. 0 Esters. 
0 Alkanolamines and Derivatives. 


Name 
Company 


Street 


And remember, there is a CARBIDE 
sales office near you where you can 
obtain the services of a CARBIDE Tech- 
nical Representative. His wide indus- 
try experience is backed both by ex- 
tensive chemical training and by Tech- 
nical Specialists. 


“Cellosolve” and “Union Carbide” are regis- 
tered trademarks of Union Carbide Corpora- 
tion. 
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holders who in turn keep their 
copies up-to-date. In addition, the 
accounting office is simultaneously 
notified of any changes. This is so 
tabulating machine master cards 
may be kept up-to-date for prepara- 
tion of machine requisitions and 
material status reports. 

Minor changes are _ handled 
through mimeographed sheets sent 
out by the storehouse. When a cata- 
logue page is excessively changed, 
where new photographs or cuts are 
required, or when many new items 
are added to stock: the outside 
printing firm is used and new pages 
prepared, 

Our catalogue is currently main- 
tained by one storehouse super- 
visor as a part-time function. Cost 
of maintaining it does not exceed 
$200/month. 


Delivery: All-Important Problem 


Orders for material are placed 
with the storehouse central order 
desk either by phone or written ma- 
terial list. Material lists are de- 
livered to the storehouse on the 
afternoon before the jobs are to be 
performed so material is available 
at the job-sites simultaneously with 
the craftsmen. 

The largest number of items 
used in the field and shops are han- 
dled in light vehicles. Two 3-ton 
pickup trucks are assigned to the 
storehouse for this purpose. One 


CREIGHTON C. CARMINE has long 
been associated with the cause of 
better and more productive main- 
tenance. He currently is supervisor 
of maintenance and construction at 
the Avon Refinery of Tidewater Oil 
Co, Carmine holds a BS from the 
U.S. Naval Academy and an MS 
in mathematical physics from the 
U. of Chicago. 
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is in continuous service through the 
day starting at 8:00 AM. The other 
is in stand-by service and used for 
emergency light-material deliveries 
or to augment requirements in ex- 
cess of those the regularly-sched- 
uled truck handles. 

Deliveries are generally made 
within two hours after orders are 
placed with the storehouse order 
clerks. Emergency deliveries can 
be, and have been, made within a 
half-hour to an hour. 

Delivery of stationery supplies 
and other light materials for gen- 
eral use are also made by these two 
storehouse pick-up trucks. 

Heavy material is dispatched 
from the storehouse by scheduled 
and unscheduled (on-call) vehicles. 

Scheduled heavy materials are 
delivered by a 4-ton flat-bed truck 
at 10:00 AM and 3:00 PM daily. 
One or more additional flat-bed 
trucks are scheduled, upon request 
by the storehouse, for heavy-ma- 
terial deliveries. 

Even though additional flat-bed 
trucks may not be required on a 
scheduled basis, it’s best to have an 
unscheduled flat-bed available on- 
call to meet emergencies. This truck 
is equipped with two-way radio 
communication operating through 
out telephone system. 

When the three factors of men, 
material and equipment are coor- 
dinated on many jobs at different 
locations, it’s virtually impossible 
to schedule these factors for per- 
fect timing. A welcome and satis- 
factory partial solution to this 
ever-present problem is better com- 
municatien. 

Two-way radio installations, op- 
erating through our telephone sys- 
tem, are in the equipment dispatch- 
er’s office and on many of the de- 
livery vehicles; as the case cited 
above. 


Savings Galore 


Work effectiveness of the main- 
tenance and construction depart- 
ment is raised by the combination 
of catalogue and material delivery 
service. In the shops and field, we 
estimate a minimum increase of 
5% over what it was before these 
two elements were adopted. 

The number of employees going 
directly to the storehouse for ma- 
terial is less than 20% of the previ- 
ous figure. 

In general, supervisory or non- 
supervisory personnel appear at the 


storehouse only to identify special 
material, difficult to describe from 
the catalogue, or to assist in locat- 
ing such material. 

Emergencies or unforeseen ma- 
terial hold-ups in the field, some- 
times require faster action than the 
telephone and delivery system pro- 
vides. In these cases (kept to a 
minimum) foremen do procure ma- 
terial from the storehouse. 

Substitution of one light pick-up 
delivery truck for the previously 
assigned 4-ton, flat-bed on sched- 
uled material delivery has resulted 
in manpower savings of between 
one and two men per year. 

Most delivered storehouse ma- 
terials are light. For this type of 
service, the flat-bed truck with its 
driver and helper is a far more 
costly combination than required. 

Additional storehouse, engineer- 
ing and accounting department 
changes, along with the adoption 
of the catalogue and material de- 
livery system, have resulted in the 
following: 

¢ Reduction in storehouse per- 
sonnel by 10 to 20%. 

¢Standardization of material 
terms and nomenclature. 

eConsolidation of previously 
scattered stores materials 
under the jurisdiction of one cen- 
tral storehouse. 

e Better control of storehouse 
inventory and provision for ad- 
min,strative flexibility in reducing 
inventory. 

¢Better planning and execu- 
tion of work, through the catalogue 
and material stock status reports, 
by having proper material in stock 
or available by a specified date. 

eGradual reduction in store- 
house inventory by: Stocking 
standard items with outside sup- 
pliers; arranging for interchange- 
ability of spare parts with equip- 
ment manufacturers; and inaugu- 
rating a system of design standard- 
ization governing stock items as 
well as equipment components. 

eModern machine accounting 
methods for: Preparing bills of 
material; requisitioning; purchas- 
ing; and reporting on material 
availability and activity by cate- 
gory, physical quantity and fi- 
nancial value. 

¢ Improved methods for receiv- 
ing, storing and handling materials 
through modern materials handling 
equipment and extensive pallatiza- 
tion both within the storehouse and 
in the shops and field. 
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Most of the tasks assigned to LaBour 
Pumps involve corrosive liquids, suction 
conditions aggravated by vapors or 
gases, or solid particles such as crystals 
or dirt. Sometimes all three appear in 
one application. But here’s a job with 
none of these problems, yet it took the 
unique design and capabilities of La Bour 
to provide a satisfactory solution. 
There are 32 LaBour Type DZT 


LaBour Pumps 
Make Good on 


Another Kind 
of Tough Job 


pumps now at work at Bareco Wax 
Company, Barnsdall, Okla., and 12 
others are in process of installation there. 
They move wax, at temperatures above 
200° F., through all stages of manufac- 
ture. Pumps and lines are steam-jacketed 
throughout. 

Whatever your problem in handling 
process liquids, corrosive or otherwise, it 
will pay you to get in touch with La Bour. 


ORIGINAL MANUFACTURERS OF THE SELF PRIMING CENTRIFUGAL PUMP 


THE LaBOUR COMPANY, INC. 
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In a chemical plant, 


severe corrosion of 
sea water pipe . . . 


cost-cutting 


prorection 


Are Cathodic Protection Techniques for You? 


Dow’s Texas Div. engineers are sold on cathodic 
protection for underground piping and process equip- 
ment. Here’s what they use and why. 


There is increasing evidence 
that cathodic protection at Dow 
Chemical Co.’s Texas Div. is pay- 
ing off in a big way. 

For instance, they do not know 
of more than three leaks in un- 
derground piping, per year, since 
the program was fully organized 
for underground protection. 

Many new practices have also 
proved successful in protecting 
sea water screens, large diameter 
pipes, heat exchangers and re- 
lated equipment. 

From Dow’s experience, ca- 
thodic protection should defi- 
nitely be considered for process 
equipment, particularly where 
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you are handling salt water. 
Here is the way cathodic tech- 
niques work at Dow. Two plants, 
A and B at Freeport, Texas, 
make up the division. The plants 
are about seven miles apart and 
depend mainly on sea water in 
processing and heat exchange. 
>» Why Magnesium?—According 
to corrosion experts, corrosion 
depends on a flow of current be- 
tween numerous small galvanic 
cells existing on a metal sur- 
face. When this current flow 
stops, corrosion ceases. Ca- 
thodic protection techniques, 
then, direct an opposing current 
which prevents current from 


leaving the numerous small 
anodes. 

There are two main routes to 
supplying the opposing current: 
using metals high on the elec- 
tromotive series; or applying 
current from an outside power 
device. 

In all cases, Dow uses mag- 
nesium anodes, rather than ap- 
plied current anodes. For a 
process plant, an applied system 
would call for a complicated 
electric power system. Of 
course, magnesium does enter 
the liquid stream, so it can be 
used only where such a situa- 
tion does not effect the process. 
> Underground Techniques—An 
underground program, to be 
effective, must have a good rec- 
ord system. It is usually a good 
idea to make a complete pipe-to- 
soil survey, according to Dow, 
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Corrosion from hot acid mixtures ? 


Ji t HAYNES alloy No. 25 was the answer in a recent test—reducing corrosion 
ee es caused by hot mixtures of nitric and hydrochloric acids. It proved 12 
times better than its closest rival among 11 competitive alloys. 
H A ¥ N E Ss This is an indication of how Haynes alloys may solve your own 
corrosion problems and lower your production costs. By how much? 


Alloys You can find out for sure by testing HAYNEs alloys under 
your own process conditions. 


We'll be glad to send you samples. But to narrow down the number we 
urge you to send us a letter outlining the corrosion conditions in 
your plant. Ask also for a copy of our 104-page corrosion book. 


HAYNES STELLITE COMPANY | 


Gor 
Union Carbide Corporation 


Kokomo, Indiana 
The terms “Haynes” and “Union Carbide” are registered trade-marks of Union Carbide Corporation. 
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CORROSION FORUM... 


once a year. Student engineers 
do this at the Texas Div. every 
summer. 

On a map, numbered thumb 
tacks identify the location of 
each anode bed and type of in- 
stallation. A card file is held 
for each installation, containing 
complete information as to loca- 
tion, number and type of an- 
odes. The reverse side of the 
card is used for a graph of the 
bed’s current output and pipe- 
to-soil potential in its area. 

Dow’s plant A had a total 
current of 460 amp. in a 1957 
survey. The average pipe-to-soil 


potential was 0.830 volts, indi- 
cating good protection. 

Plant B had a current of 320 
amp. and a pipe-to-soil average 
of 0.760 volts. Additional anode 
beds have since been installed 
to bring the protective current 
up to over 450 amp. 

In most cases it is desirable 
to carry out a full scale test 
on the system to be protected. 
This can be done with a weld- 
ing generator supplying current 
to temporary anodes of steel 
pipe. Or laboratory tests can 
be extrapolated. 

One of the most popular an- 


Another company has jumped 
on the tungsten carbide spray 
bandwagon. This time it’s Met- 
allizing Engineering Co. of 
Westbury, L. I. with a novel 
spray gun (Also, see Chem. Eng., 
June 30, 1958, p. 126). 

The unit above needs no com- 
pressed air, only oxygen and 


Tungsten Carbide Sprayed On With Gun 


acetylene. It’s light in weight 
and may be hand-held. Coating 
speeds are 110-150 sq. ft./hr., 
0.001-in. thick. Metallizing claims 
any thickness can be applied. 
Coatings are torch fused after 
spraying, giving an extremely 
hard, abrasion and corrosion- 
resistant surface. 
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odes for underground protec- 
tion is the 50 lb. magnesium 
cylinder (49R Galvomag) with 
a }-in. dia. pipe core through the 
center. A cable passes through 
this core and is held fast with a 
Crouse Hinds Wedge- 
tite. 

>Two Types — At Dow, two 
types of underground installa- 
tions predominate: the fence- 
type and the well-type anode 
bed. 

A fence installation is used 
where a sea water ditch is in 
proximity to a buried pipeline. 
The anodes are placed in the 
sea water ditch about 10 ft. 
apart, connected to a_ wire 
“fence” set up along the ditch 
via cable, and the fence con- 
nected to the underground pipe. 

Well-type beds are placed five 
ft. from the guard rail on fire 
hydrants. They are used where 
fence beds are not practical. 
Dow’s Texas Div. has 82 such 
installations, each well about 
60-ft. deep, 10-in. dia., with a 
row of 8 49R anodes from top to 
bottom in the well. 
>» What About Aboveground?— 
Dow’s operating people, al- 
though sold on magnesium for 
protecting process equipment, 
have not been satisfied with the 
high cost of replacing spent 
anodes. 

As a result of this, a new 
coated bolt-on anode for proc- 
ess equipment is_ available, 
called 6SX3. Actually it’s 4 of 
the standard 12SX3 coated with 
polyvinyl chloride plastisol. 

One word about this plastisol. 
If space is limited, the anode 
size has to be small. Otherwise 
it will impede flow. But the 
life of a small anode may be 
short. One way to overcome 
this is to shroud part of the - 
anode with an inert material, 
reducing the surface exposed to 
the electrolyte. 

Such anodes are used in most 
Texas Div. heat exchangers 
using sea water for cooling. 
They have also been used in 
settling tanks, stainless 
steel reactors (protecting weld 
areas). 

Dow has also found it eco- 
nomical to cathodically protect 
the inside of large diameter sea- 
water lines. The photographs 
on p. 154 show a section of 30- 
in. line after failing at the end 
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VALVES 


At HEYDEN NEWPORT 

CHEMICAL CORPORATION, 

Bay Minette, Ala., these Durco 

Type K “Y” valves have been handling 
SULFURIC ACID AND BLEACH SOLUTION 
for almost three years with virtually no maintenance. 

Durco Type K “Y” valves provide positive closure without 
galling; maximum flow with minimum pressure drop; 
positive sealing at the stem with Teflon V-ring packing; renewable seat 
and disc ring of Teflon, Durimet 20, Duriron, or other alloys; and all 
stainless trim. The gland design utilizes rolling point contact of the gland 
follower, insuring proper pressure distribution and preventing stem scoring. 
Unique disc assembly permits renewal of disc ring, prevents failure 
in service, and extends valve life. 

Durco Type K “Y” valves are available in Durimet 20, Durco 18-8-S-Mo, 
Monel, Nickel, Chlorimet 2, and Chlorimet 3. Complete details of 
construction are contained in Bulletin V/7a. 


CORROSION RESISTING 
ALLOYS & EQUIPMENT 


THE DURIRON COMPANY, INC./ Dayton, Ohio 


BRANCH OFFICES: Baltimore, Boston, Buffalo, Chicago, Cleveland, Dayton, Detroit, Houston, Knoxville, Los Angeles, New York, Pensacola, Philadelphia, Pittsburgh, and St. Louis 


- 


CORROSION FORUM .. . 


of eight years service, and re- 
placement of this section with 
an installation of large anodes. 
The anodes are expected to 
supply protection for three 
years. About 190 ft. of pipe, 
varying from 24 to 36 in. has 
been protected in this way. 
And a $850/yr. saving should 
result from this one setup, com- 
pared to no cathodic protection. 


tion meeting of the National Associa- 
tion of Corrosion Engineers. 


New Ultrasonic Welder 
Joins Dissimilar Metals 


An ultrasonic seam welder that 
can weld sheets of dissimilar 
metals continuously has been de- 
veloped by the Westinghouse 
Electric Corp. This brings to 
seam welding the advantages of 
ultrasonic welding: making dis- 
similar metals weldable, and 
eliminating the need for surface 
preparation prior to welding. 
(For another report, see Chem. 
Eng., Mar. 10, 1958, p. 166.) 

“The welder is still in the de- 
velopment stage,” according to 
Dr. C. E. Arntzen, manager of 
the Westinghouse materials en- 
gineering department, “but with 
some refinements it could have 
great practical value.” 

“The new apparatus will weld 
dissimilar metals which are not 
now weldable by fusion proc- 
esses.” “The only other available 
method for joining dissimilar 
metals is cold welding in which 
there is also a minimum of dis- 
fusion, but this method has the 
very serious disadvantage of re- 
quiring a large deformation of 
the metal pieces being joined. 
Ultrasonic welding does not re- 
quire these large deformations.” 

The continuous ultrasonic 
welder works something like this. 
Sheets of metal to be welded are 
passed between two wheels vi- 
brating at 20 kilocycles/sec. Pe- 
riphery of these wheels press 
against the metals on opposite 
sides of the sheets. At point of 
contact, the wheels break up the 
oxide coating on the metal. 

No electric current is passed 
through the spot being welded 
although in appearance the ultra- 
sonic seam weld is similar to that 
of an electric weld. A variable 
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speed drive moves the metals 
through the unit as the weld is 
completed by the vibrating 
wheels. 

The center of the vibrating 
wheel is attached to a trans- 
ducer assembly which converts 
electrical energy to high-fre- 
quency mechanical vibrations. 
This assembly consists of a mag- 
netostrictive transducer, a cou- 
pling bar and an enclosure for 
water cooling. 

In operation, electrical power 
causes the transducer to vibrate 
longitudinally. This vibration 
passes down the coupling bar and 
enters the wheel causing it to 
vibrate as a solid disk with a 
free circumference. Such action 
causes the center of the wheel 
to be pulled in and out and causes 
flexural vibrations to move radi- 
ally out from the center of the 
wheel to its circumference. 

The wheel surfaces in contact 
with the work move in opposite 
directions by having the trans- 
ducers work in opposition to each 
other. 

With the experimental welder, 
two sheets of aluminum (0.010- 
in. thick) have been seam welded 
continuously at a rate of 15 in./ 
min. 

In addition, light silver foil 
was seam welded to 3-in. thick 
copper strap at a rate of 20 in./ 
min. These welds were made 
while supplying 500 watts to 
each transducer or 1,000 watts 
to the entire unit. Obviously, 
increasing the gage of material 
used will reduce the welding 
speed. 

Work is continuing on the ul- 
trasonic seam welder to increase 
the welding speed, and the allow- 
able thickness of metals that can 
be welded. 


Plastics Meeting Strong 
on Chemical Applications 


The Reinforced Plastics Div. 
of the Society of the Plastics In- 
dustry, Inc., will hold its 14th 
annual conference Feb. 3, 4 and 
5, 1959, a the Edgewater Beach 
Hotel in Chicago. 

The final program has just 
crossed our desks, with a num- 
ber of technical talks which 
should be of prime interest to 
chemical engineers. 

For instance on Tuesday, Feb. 
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3, there will be a session on high- 
temperature applications. I. J. 
Gruntfest, et al, of General Elec- 
tric, will talk on the behavior 
of reinforced plastics at very 
high temperatures. And D. V. 
Rosato of Raybestos-Manhattan 
will discuss high-temperature as- 
bestos reinforced plastic missile 
parts. 

Much of the technical sessions 
are taken up with mechanical be- 
havior of plastics and plastic 
fabrication. But during the 
morning of Feb. 5th, Francis F. 
Jaray, a consulting engineer 
from England will talk on fiber 
glass reinforced plastics in the 
chemical industry in Europe and 
Britain. And J. P. Parker of 
Celanese will discuss the use of 
reinforced polyester resins in 
plant maintenance. 


Now: Join Wet to 
Cured Concrete 


A Woodside, N. Y., firm— 
Permagile Corp. of America— 
have come up with a epoxy-nylon 
plastic which permits joining of 
wet concrete to cured concrete. 
Ordinarily such a bond will not 
take place. 

The thermosetting material— 
called Uniweld—forms a tena- 
cious bond with cured concrete. 
It is not effected by water, al- 
kalis, mild acids. 

Use of the product is quite 
simple. The two components are 
mixed in equal volume—which 
starts the curing cycle—and a 
thin coating is applied to the 
surface by roller, brush or spray. 
The fresh concrete is poured di- 
rectly on the plastic approxi- 
mately 15 min. later. Pot life of 
the mixed Uniweld, depending on 
temperature, is from 1 to 2 hr. 

Coverage and cost vary accord- 
ing to the nature of the job, gen- 
eral condition of the existing 
concrete and porosity of the sur- 
face. In general, however, a gal- 
lon will cover up to 200 sq. ft. 
at a cost of 5¢ per sq. ft. In many 
cases, savings in labor and ma- 
terials will exceed this cost. 

For example, in surfacing or 
re-surfacing a wall—whether the 
surface material is to be cement 
or plaster—use of Uniweld will 
eliminate the need for wire lath. 
Both the material and the labor 
of installing it are replaced. 
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US SOLVENT PACKINGS 


“We tested one packing after another... 
but only ‘U.S: could stand up;’ 


When a leading mid-western chemical company put 
their new plant into operation in 1955, they faced a 
problem with pump packings: To find a packing re- 
sistant to a combination of solvents, caustic and high 
temperature—with a minimum of shaft wear. 

“We tested one packing after another on our caustic 
pumps,” says the plant superintendent, “and found that 
U. S. Solvent Packing outlasted any other packing tested 
by as much as 10 to 1.” 

Result: No more morale-breaking “clean-up” sessions, 


Mechanical Goods Division 


Says CHEMICAL PLANT SUPERINTENDENT 


production is increased, personal injuries due to leaks 
have been reduced 75%, and there’s no need for re- 
scheduling due to breakdowns. 

A“U.S.” technician, of course, worked with engineers 
of the chemical company to develop the right packing 
for this particular requirement. That's part of the “U.S.” 


service, when needed. 

e e e 
When you think of rubber, think of your “U.S.” Distributor. 
He’s your best on-the-spot source of technical aid, quick 
delivery and quality industrial rubber products. 


United States Rubber 


RUBBER 
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WORLD'S LARGEST MANUFACTURER OF INDUSTRIAL RUBBER PRODUCTS 


Rockefeller Center, New York 20, N,Y. 


In Canada: Dominion Rubber Company, Ltd. 


) 
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January’s Top Projects: 


FIRMS IN THE NEWS 


LABINE 


Union Carbide has bought Amoco’s Brownsville, Tex., plant 
originally built to make synthetic gasoline from natural gas 
via Fischer-Tropsch process. UCC isn’t saying what it will 
make there: Speculation points to acetylene and ammonia, 
building blocks for HCN and acrylonitrile. 


American Enka Corp. announces a $7.5-million expansion 
of company’s nylon plant at Enka, N. C. Addition, which will 


double 


capacity, will go into production in early 1960. 


Phillips Petroleum and Continental Carbon Co. are team- 
ing up to build an oil black plant in France. Plant, with initial 
capacity of 56 million lb./yr., will use Phiilips’ own oil black 


process. 


Southwestern Agrochemical Corp. and First Mississippi 
Corp. are building a 60-ton/day anhydrous ammonia plant in 
Chandler, Ariz. The $4-million unit is designed to be nucleus 
of an expanding chemical complex. 


Pittsburgh Coke & Chemical be- 


came nation’s third producer 
of fumaric acid when its new 
plant recently went on stream 
in Pittsburgh, Pa. “New tech- 
niques” integrated the plant 
with firm’s phthalic ‘anhyd- 
ride operation. Fumaric acid 
is raw material for polyester 
resins. 


Jefferson Chemical’s new ethy|- 


ene plant, first step in major 
expansion program, on 
stream at Port Neches, Tex. 
Unit triples company’s ethyl- 
ene capacity. In addition, ex- 
pansion will double ethylene 
glycol capacity, boost ethyl- 
ene oxide output by 50% and 
pave the way for firm’s entry 
into new fields of ethylene 
and propylene chemicals, 


American Cyanamid has several 


foreign ventures on tap: New 
$1-million aureomycin chlor- 
tetracycline plant is being 
built near Welland, Ont.— 
Canada’s first. Cyanamid and 
its Dutch partner plan a 


second plant near Rotterdam 
to make platinum catalysts 
for petroleum industry. And 
Cyanamid’s new medicinals 
plant near Buenos Aires has 
just been opened. 


Shell Oil is spending almost $1- 
million on three projects at 
its Martinez refinery near San 
Francisco: New effluent con- 
trol system, new jet fuel 
storage terminal, and a 400,- 
000-gal. butane storage tank 
that triples refinery’s present 
butane storage capacity. 


Du Pont is starting operations 
at its new multimillion-dollar 
electrolytic sodium and chlor- 
ine plant north of Memphis, 
Tenn. Expansion is part of 
Du Pont’s Memphis manufac- 
turing complex. 


Allied  Chemical’s Wilputte 
Coke Oven Div. will engineer 
and build 59 coke ovens for 
Jones & Laughlin Steel Corp. 
at Pittsburgh, Pa. Project, 
estimated to cost $6 million, is 


G-B SNAP*ON 
DISTRIBUTORS 


(See ad on facing page) 


ALBANY, Ga., Industry Insulation Co. 
ALBUQUERQUE, Mt. States Insulation Co. 
AMARILLO, McDonald Engineering & meee Co. 
ATLANTA, Ga, Reynolds Aluminum Supply Co. 
AUSTIN, Texas, Cinbar Engineering Co. 
BALTIMORE, Md., Leroy Insulation oa 
BILLINGS, Mont., Big Horn Supply, 
BIRMINGHAM, Ala. Shook & ‘Supply Co. 
Reynolds Aluminum Supply Co. 
S8OSTON, Homans-Kohier, Inc. 
BUFFALO, Industrial Insulation Sales, Inc. 
CHARLESTON, W. Va., Baldwin Asbestos Products Co. 
CHARLESTON HEIGHTS, S. C., Stafford Insulation Co. 
CHICAGO, eer Asbestos & Cork Co. 
E. C. Carison Co. 
CHILLICOTHE, Ohio, Southern Ohio Insulating Co. 
CLEVELAND, The Miles Materials Co. 
COLUMBUS, Santeler Brothers 
CORPUS CHRISTI, Precision en Co. 
DALLAS, Insulation Supply Co., Inc. 
Payne-Ladewig, Inc. 
DAVENPORT, Republic Electric Co. 
DENVER, Gene Wright Lumber Co. 
DES MOINES, lowa Asbestos Co., Inc. 
EL PASO, Insulation Specialtizs Co. 
EVANSVILLE, ind., George Koch Sons, Inc. 
FT. SMITH, Ark., Gunn Distributing Co. 
FT. WAYNE, Ind., M. H. Hilt, Inc. 
FT. WORTH, The Bracken Co. ‘ 
GREENSBORO, N. C., Starr Davis Co., Inc 
GULFPORT, Miss., Paine Supply Co. 
HOUSTON, Precision Insulation Co. 
INDIANAPOLIS, Central Supply Co. 
JACKSON, Miss., Paine Refrigeration & Supply Co. 
JACKSONVILLE, Ferber Sheet Metal Works 
JOPLIN, Mo., Joplin Cement Co. 
KANSAS CITY, Central Supply Co. 
LITTLE ROCK, Gunn Distributing Co. 
LoS ANGELES, Thorpe Insulation Co. 
Western Fibrous Glass Products Co. 
LOUISVILLE, General Insulation & Roofing Co. 
MEMPHIS, John A. Denie’s Sons Co. 
MIAMI, Crabtree Insulation Co. 
Reynolds Aluminum Supply Co. 
Southern Metals Co. 
MILWAUKEE, F. R. Dengel Co. 
MINNEAPCLIS, insulation Supply Corp. 
NASHVILLE, Reynoids Aluminum Supply Co. 
NEWARK, N. J., Eastern Steam Specialty Co. 
NEW HAVEN, Conn., Insulation Supply Co. 
NEW ORLEANS, Eagle Asbestos & Packing 
NEW YORK, — Steam Specialty Co. 
NORFOLK, Va., C. E. Thurston Co. 
OKLAHOMA CITY, Ball Distributing & Engineering Co. 
OMAHA, Cardinal Supply & Mfg. Co. 
PHILADELPHIA, John F. Scanian, Inc 
PHOENIX, Ariz., Kircher Asbestos & Rubber Co. 
PITTSBURGH, Dravo Corp. 
RALEIGH, N. é., Reynolds Aluminum Supply Co. 
RAPID CITY, S. D., Robbins & Stearns Wholesale 
RICHMOND, Va., Reynolds Aluminum Supply Co. 
ROANOKE, Va., C. E. Thurston Co. 
ROCKFORD, t., Mott Brothers Co. 
SALT LAKE ‘CITY, Bullough Asbestos Supply Co. 
SAN ANTONIO, The Bracken Co. 
SAN DIEGO, Western Fibrous Glass Products 
SAN FRANCISCO, Western Fibrous Glass Products 
SAVANNAH, Ga., Reynolds Aluminum Supply Co. 
SEATTLE, Western Fibrous Glass Products 
ST. LOUIS, Hollander & Co., Inc. 
The Stovey Company, Inc. 
ST. PAUL, Insulation Supply Corp. 
SULLIVAN, Ill., Lewie David, Inc. 
TALLAHASSEE, "Fla., Bakers, Inc. 
TAMPA, Fla., Eagle Roofing & Art Metal Works, Inc. 
TULSA, Okla., Ball eng tone & Engr. Co. 
TUPELO, Miss., Paine Supply C 
VANCOUVER, B. C., Fleck Wrothers Limited 
WASHINGTON, D. é., Walter E. Campbell Co. 
WICHITA, General Metals, Inc. 


GUSTIN 


BACON 
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Compare handling costs, for example — and you, too, 
They compared will find that Snap*On, the original one-piece pipe insulation molded of 


fine glass fibers, comes in featherweight 3’ and 6’ sections that make for 


“K”’ factors and easier and quicker handling and application. These lightweight sections can 
be tossed — even dropped — without breakage or damage, can be left in the 


cost factors open until weatherproofing jackets are applied. 


You will also find that you can use Snap*On in thinner wall thicknesses 


‘acai and bought than other insulations and still save more heat or cold . . . that Snap*On 
snaps on the pipe with amazing ease and economy ...is permanent, yet 


SN AP+ON ® reusable... .is available in a complete range of copper tubing and iron pipe 
sizes to 36’’, plain or jacketed, for hot or cold lines. 


FOR FREE THERMO-ECONOMIC VALUE ANALYSIS 


OF YOUR PIPE INSULATION REQUIREMENTS, GUS 
CALL YOUR LOCAL G-B SNAP-ON DISTRIBUTOR Wis Alu 
(LISTED IN ADJOINING COLUMN) G 
252 W. 10th ST., KANSAS CITY, MO. 


Thermal and acoustical glass fiber insulations . . . molded glass fiber pipe insulation 
Plain and grooved end couplings and fittings 
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Consult 


Shriver filter press with polyester filter plates 


and polyvinyl chloride coated iron frames. 


Shriver horizon- 
tal tank, verticat 
leaf pressure 
filter. 


Shriver vertical 
tank, vertical 
leaf pressure 
filter. 


mi 


For the filter that BEST meets 
your needs you can rely on 
Shriver. With us it’s not what we 
build but what your process eco- 
nomically calls for that dictates 
our recommendations. 


Of course, we design many types 
of pressure filters—filter presses, 
vertical leaf filters, horizontal plate 
filters and others. Yet, if our lab- 
oratory or pilot tests show that 
your problem can be solved to 
your greater advantage by some 
other filter which we do not manu- 
facture—continuous or batch— 
vacuum or pressure—drum, disc or 
cartridge—we tell you so without 
fear or bias. 


It’s a policy that pays off in good 
will—and good business. 


Literature on Shriver Filters and 
service is yours for the asking. 


T. SHRIVER & COMPANY, INC. 


802 HAMILTON STREET 


HARRISON, N. J. 


SALES REPRESENTATIVES IN: Chicago, !11.—Decatur, Ga.—Houston, Tex.—Detroit, Mich. 
St. Louis, Mo.—San Francisco, Cal.—Montreal, Que.—Toronto, Ont. 


FILTER PRESSES - VERTICAL LEAF FILTERS + FILTER MEDIA 
HORIZONTAL PLATE FILTERS + CONTINUOUS THICKENERS 
SLAB FORMERS - DIAPHRAGM PUMPS - ELECTROLYTIC CELLS 


FIRMS... 


part of the steel company’s 
modernization program. 


Borden Chemical has _ started 
construction on a _ $500,000 
coatings and adhesives plant 
at Illiopolis, Ill. Plant is ex- 
pected to be producing by 
July 1, 1959. 


Wyandotte Chemicals is rebuild- 
ing its ethylene oxide-glycol 
plant at Geismar, La., follow- 
ing the explosion and fire 
there last November. Com- 
pany engineers say unit will 
be operating within two 
months and that cause of 
blast was not inherent in the 
process (Shell Development’s 
oxygen-oxidation process). 


Shell Oil plans a new refriger- 
ation-type natural gas liquids 
plant at Little Creek, Miss., 
gas field. Design capacity of 
5 Mcf/day can be doubled 
later on. 


National Metallurgical Co. is 
adding a 3,000-kw. electric 
furnace to its Springfield, 
Ore., plant that will double 
production of elemental sili- 
con. Expansion will cost 
$500,000. 


Atomic Energy Commission has 
picked Combustion Engineer- 
ing’s Nuclear Div. to operate 
the Argonne Low Power Re- 
actor (ALPR) at the National 
Reactor Testing Station, 
Idaho. ALPR is a _ direct- 
cycle, natural circulation 
boiling water reactor fueled 
with enriched uranium and 
moderated with light water; 
thermal output is about 3,000 
kw. 


Gates Rubber Co. is starting 
construction immediately on 
a $9-million tire manufactur- 
ing plant at Nashville, Tenn. 
The Nashville plant will em- 
ploy more than 2,000 when 
finished. 


Montrose Mexicana, partially 
owned by Montrose Interna- 
tional—a joint venture of 
Montrose Chemical Co. and 
Stauffer—started up its new 
DDT plant at Salamanca, 
Mexico. Capacity is 15 million 
lb./yr. compared to current 


January 12, 1959—Cuemicat ENGINEERING 


/, 
/ 
| 
4 | 
4 
| 
| 
| 
! 
; 
162 | 


N 


Thousands of gallons of water pour 
through a cooling tower every min- 
ute. If it goes in hot and comes out 
cold ...if it keeps a plant’s process 
water reasonably cool—is it safe to 
assume that the tower is doing its 
job... that the owner is getting his 
money’s worth out of it? 

Definitely not! 

A tower may actually be operat- 
ing at only a portion of the capacity 
paid for—without the owner's 
knowledge. Its heat transfer effi- 
ciency may fall short of specifica- 
tions. Operating horsepower 
requirements may be higher than 
they should be. 

How can you tell? 

By conducting thorough field 
performance tests. But if the tower 
proves deficient, you can correct it 
only by increasing horsepower or 
the size of the tower—or both. Even 
though the manufacturer stands 
behind his product, you are put to 
additional expense, you may lose 
valuable production because of 
down time during the reconstruc- 
tion, and your operating power 
costs may be increased for the en- 
tire life of the tower. 

Obviously, the best thing is to 
know the capacity before you buy. 

How? Well, you can accept the 
manufacturer’s guarantee. But how 


How you can be sure to get the 
you pay for in a cooling tower... 
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many manufacturers really know? 
Determining the capability of a 
cooling tower is an exacting sci- 
ence, requiring highly specialized 
knowledge of a wide variety of fac- 
tors influencing performance. 
Portions of such knowledge have 
been published in the past but 
much has been retained by cooling 
tower manufacturers as “private 
and confidential” data. But now, 
Pritchard has gathered all this in- 
formation, refined it, added to it 
field-tested findings from our own 
research facilities, and arranged it 
into usable form. This reservoir of 
knowledge has been published un- 
der the title, “Counterflow Cooling 
Tower Performance,” and is avail- 


Name 


able from Pritchard for $3.00. For 
your copy, mail the coupon below 
with your check or money order. 

No book alone, however, can 
guarantee cooling tower capacity. 
That is the responsibility of expe- 
rienced Pritchard engineers, who 
translate the information con- 
tained in the handbook into cooling 
tower designs that give you per- 
formance, not promises... real 
long-run economy, not first-cost- 
only economy. 

The result is that when you buy 
from Pritchard, you buy with full 
confidence that you get what you 
pay for. You can rest assured that 
your Pritchard tower will deliver 
the capacity you specify. 


J.F. PRITCHARD & CO. OF CALIFORNIA 
Dept. 114, 4625 Roanoke Parkway, Kansas City 12, Mo. 
D Enclosed is $3.00. Please send copy of “Counterflow 
Cooling Tower Performance” 
O Please send free copy of new Counterflow Cooling 
Tower Bulletin 4.9.080A 


....-Title 


eee 


0 Please have your representative call on me ; 
d 
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cleaning! 


3 years of soil removed from 
55-ft. ethylene scrubber tower 
by Oakite chemical circulation 


What’s the fastest way to clean a 55-foot tower? 

A midwest chemical plant had this problem recently 
on an ethylene scrubber tower with an accumulation 
of three years of iron oxides, oil deposits and sludge. 

The local Oakite man analyzed the soil and recom- 
mended a specialized cleaner to be circulated through 
the tower. He also recommended the most efficient solu- 
tion strength, temperature, and gpm of circulation. He 
remained on hand for consultation during the hook-up 
and while cleaning was in progress. 

Fifteen hours of chemical circulation followed by six 
hours of rinse removed every trace of soil. The tower 
was three years younger...and at a fraction of the 
cost of manual reconditioning. 

On any cleaning problem — towers, tanks, pumps, 
compressors, exchangers, lines, fittings, valves — call 
your local Oakite man. Or write for literature and 
details to Oakite Products, Inc., 16H Rector Street, 
New York 6, N. Y. 


\ALITED INDUSTRIAL ClEay, 


OAKITE. 


ATERIALS METHODS» SERVICE 


Export Division Cable Address: Ookite 
in our 50th year 


Technical Service Representotives in Principal Cities of U. S$. and Canada 


FIRMS... 


Mexican requirements of 9 
million lb. annually. 


Alberta Pulp Mills plans to 
erect a $40-million pulp mill 
near Red Deer, Alta. Initial — 
capacity has been set at 450 
tons/day with eventual ca- 
pacity of 900 tons. 


Monsanto Chemicals (Austra- 
lia) is joining with Petroleum 
& Chemical Corp. (in which 
Caltex has an indirect in- 
terest) to build a $4.5-mil- 
lion styrene monomer plant in 
Sydney, Australia. Plant is 
Australia’s first—large quan- 
tities of styrene monomer 
have been imported from 
Germany and United King- 
dom. Monsanto is one of two 
principal users of the mon- 
omer in Australia. 


Thiokol Chemical Co. is build- 
ing four test bays near Brig- 
ham City, Utah, to test solid 
fuel rocket engines made by 
Thiokol. Cost: About $1.2 
million. 


Riverside Cement Co.’s Oro 
Grande, Calif., cement plant 
is buying a new RW-300 
digital control computer 
system as the first step to- 
wards a fully automated ce- 
ment operation. Computer 
will guide mechanized rock 
blending facility and quarry- 
ing operations. 


Intermountain Chemical Co.’s 
soda ash mine and plant near 
Green River, Wyo., are being 
expanded by 20%, boosting 
annual production to 700,000 
tons. Plant is operated for 
Intermountain by Westvaco 
Chlor-Alkali Div. of Food Ma- 
chinery & Chemical. 


U.S. Rubber Co. is expanding 
its Eagle St. plant in Provi- 
dence, R. I., for new facilities 
to make resin and rubber 
bonded grinding wheels. Com- 
pany is halting grinding 
wheel production at its Fort 
Wayne, Ind., plant. 


Washington - Rockville Indus- 
trial Park is being established 
in Montgomery County, ad- 
joining Washington D. C.’s. 
northwest section, to provide 
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plant sites for industries 
seeking a location near the 
heart of nation’s defense re- 
search and development cen- 
ter. 


Imperial Chemical Industries’ 
African subsidiary, African 
Explosives and Chemical In- 
dustries, is undertaking a 
$14-million development pro- 
gram for the Dark Continent. 
Project includes facilities for 
making methanol, formalde- 
hyde and urea-formaldehyde 
resins at company’s Johannes- 
burg plant. 


Hi-Carbon & Chemical Co. is 
buying 10 acres of land at 
Bayne, Wash., in the coal 
mining district as a site for 
laboratory and coal process- 
ing plant. Proposed plant, first 
in Pacific Northwest, will 
process carbon for diverse 
end uses as well as coal tar 
and related products. 


“State 
MERGERS & “|; 

ACQUISITIONS: 


Yuba Consolidated Industries 
has purchased Southwest 
Welding & Mfg. Co. of AI- 
hambra, Calif. Southwest 
offers complete fabrication 
service for heavy equipment 
in atomic energy, chemical 
and hydro-electric industries. 


Fansteel Metallurgical Corp. 
has absorbed its wholly owned 
subsidiary, Tantalum Defense 
Corp. Deal includes the tan- 
talum-columbium plant at 
Muskogee, Okla., and _ the 
North Chicago facilities 
being operated under lease by 
Fansteel. 


Allis-Chalmers is acquiring the 
assets of S. Morgan Smith Co., 
York, Pa. Smith makes hy- 
draulic turbines, valves, 
water handling equipment, 
axial flow pumps and other 
specialty machinery. 


General Mills has bought a 
half-interest in Pacific Vege- 
table Oil Corp.’s Nebraska 
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SLIPPERY | 


TEFLON © 
LININGS 


SPEED 


POWDERED 


CHEMICALS 


through hoppers, chutes, feeders, mixers, 
packaging machines, etc. TEFLON*—the slipperi- 
est, static-free, solid material known—keeps difficult 

powders and other dry materials flowing freely. 


Eliminates need for vibrators or manual attention 
usually required to keep powders moving. This unique 
lining material is also corrosion and contamination proof. 


Prevents delays... assists in automation of mixing, 
blending, weighing, packaging, tabletting and other 
operations, 


Cementable TEFLON easily applied. Cementable 
TEFLON, Garlock No. 8536, with one side treated for 
application to metal, wood, glass, concrete, or other sur- 
face with standard commercial adhesives, is now avail- 
able in economical thin-section (.005” to .060’) 
continuous tapes up to 12” wide, and in 6” and thicker 
sheets up to 48’ x 48” in size. 


For prompt service, contact one of The Garlock Packing 
Company’s 30 sales offices and warehouses throughout the 
U.S. and Canada or write for Bullevin AD-158. 


United States Gasket Company 
Camden 1, New Jersey 


S tates 
Gasket 


GARLOCK | 
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DAY mixers, sifters, blenders, 
roller mills and pilot plant equip- 
ment are found in every major 
process plant, helping produce 
better products, that sell more 
profitably. Manufacturing tech- 
niques that achieve a high degree 
of efficiency allow you to pur- 
chase Day equipment economi- 
cally. Lab facilities are available 
to test your product. ‘Equipment 
Catalog sent on request. 


J.H. DAY Company 


Division of The Cleveland Automatic Machine Company 
SERVING THE PROCESS INDUSTRY SINCE 1887 
4926 Beech Street, Cincinnati 12, Ohio 


FIRMS .. . 


safflower processing plant. 
Safflower seeds are rich in 
edible oils which show prom- 
ise for pharmaceuticals and 
are already used in paint and 
varnish industry. 


Olin Mathieson’s inventories 
and trademarks of Powco 
specialty insecticides have 
been sold to Fairfield Chem- 
ical Div. of Food Machinery 
& Chemical Corp. Sale is part 
of OM’s program to sell off 
operations that don’t fit in 
with its revised corporate 


COMPANIES 


Buffalo Filters is a new engi- 
neering and consulting firm 
specializing in filters for 
chemical and food processing 
industries. Address: 1807 
Elmwood Ave., Buffalo 7, 


Dynacolor Corp. of Rochester, 
N. Y. has estalished a new 
Synthetic Organic Chemical 
Div. that will be devoted to de- 
velopment and custom syn- 
thesis of a wide range of 
organic chemicals for indus- 
trial and scientific use. 


Pittsburgh Plate Glass has set 
up a wholly owned interna- 
tional subsidiary with home 
offices in Geneva, Switzerland, 
to integrate all phases of 
firm’s international business. 
New name: Pittsburgh Plate 
Glass International, S.A. 


Columbia Laminating Co., a new 
firm, has purchased a factory 
building in Portland, Ore., 
and is starting production of 
a new modular structural 
panel developed by the com- 


pany. 


Thompson - Ramo - Wooldridge 
has set up a separate division 
to handle systems engineer- 
ing and marketing of the RW- 
300 digital control computer. 
The RW-300 is claimed to be 
first digital computer de- 
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This detergent kills germs 


You may be missing something big if 
you haven’t looked lately at the proper- 
ties of lauryl pyridinium chloride. 


Ci2.4H25.7 


We produce this as a technical-grade 
mottled tan semi-solid, containing 
85.0% min. all:yl pyridinium chloride 
calculated as C)»2. It is greasy or soapy 
to the touch, and lathers freely in water. 

Surface tension of a freshly prepared 
aqueous 0.01% solution at 25°C is 55 
dynes/cm; of a 0.1% solution, 45 dynes/ 
cm; of a 0.5% solution, 33 dynes/cm. 
The surface tension of dilute solutions 
becomes even lower during aging. 

In aqueous solutions more dilute 
than .OIN, the solute is molecularly 
dispersed. In stronger dispersions, the 
lauryl pyridinium cations are aggre- 
gated into colloidal micelles, but the 
solutions look clear to the naked eye. 

Indications are that, like other qua- 
ternary ammonium compounds, lauryl 
pyridinium chloride has good germi- 
cidal properties. It is a potent bacteri- 
cide against gram-positive and gram- 
negative microorganisms. 


Where can you use it? At present, a 
major use is in wetting and lubricat- 
ing the tiny spinnerette holes through 
which viscose squeezes just before it 
becomes rayon. 

Some other places where you might 
put it to work, if your field of interest is: 


Textiles—for cleaning fibers; in water- 
soluble lubricants; as wetting agents, 
color modifiers. 


Pharmaceuticals—as industrial ger- 
micides; in disinfectants, preservatives; 
antiseptic soaps. 


Agriculture—in insecticides, 
cides, horticultural sprays. 


Elsewhere—intermediate for foam- 
resistant compounds; general cationic 
emulsifying, dispersing and wetting 
agent; photosensitivity modifying 
agent; leveling agent in polishes and 
waxes: lubricant for preparation of 
hydrophobic surfaces to promote drop- 
wise condensation. 


fungi- 


on a quaternary ammonium compouna 
that kills germs while it cleans ...on 
some easy ways to get benzyl and 


benzoyl! groups for your reactions... 


As an exploratory starting point, 
why not check the coupon for a data 
sheet on this product? If you’d like an 
evaluation sample, please write us on 
your business letterhead. 


9° 
—C-Cl 
Cl 
Benzyl Benzoyl 
Chloride Chloride 
° fe) 
-C-Cl -C-Cl 
NO; 
NO, 
m-Nitrobenzoyl Pp-Nitrobenzoyl 
Chloride Chloride 


Four versatile 
aromatic chlorides 


These Hooker aromatic compounds 
give you easy, practical ways of put- 
ting benzyl, benzoyl, and nitrobenzoyl 
groups into organic compounds, partic- 
ularly through Friedel-Crafts reactions. 

Each of these compounds will under- 
go other reactions to produce a variety 
of useful products. 

All four compounds are high-quality 
chemicals. On two of them—meta- and 
para-nitrobenzoyl chloride—Hooker is 
the only brand available in commercial 
quantities. 


p------- 


For more information on chemicals mentioned on this page, check here: 


Lauryl Pyridinium Chloride 
(1) Benzyl Chloride 

(] Benzoyl Chloride 

m-Nitrobenzoyl Chloride 


Clip and mail to us with your name, title, and company address. (When 


HOOKER CHEMICAL CORPORATION 


401 FORTY-SEVENTH STREET, NIAGARA FALLS, N. Y. 


You can order as little as a 5-gallon 
container of these compounds, or as 
much as a carload. 

If you’d like to know more about the 
specifications and physical and chemi- 
cal properties of these compounds, 
check the coupon for technical data 
sheets. 


40-page manual tells 
how to handle caustic soda 


Written for engineers, this 40-page 
Hooker manual sums up newest tech- 
niques for handling and storage of 
liquid caustic soda. 

Contents include detailed diagrams 
of equipment; a section on materials of 
construction; recommendations for un- 
loading, diluting, piping, and storage; 
and a section on safety precautions and 
first aid. 

For a copy, check the coupon for 
Hooker Bulletin 102, Caustic Soda 
Engineering and Handling Guide. 


p-Nitrobenzoyl Chloride 

Caustic Soda 

() Caustic Soda Engineering and 
Handling Guide, Bulletin 102 


Sales Offices: Chicago Detroit 


Niagara Falls Philadelphia 


Los Angeles 
Tacoma 


| 
requesting samples, please use business letterhead.) 
| 
In Canada: Hooker Chemicals Limited, North Vancouver, B.C. 


HOOKER 


CHEMICALS 
PLASTICS 


New York 


Worcester, Mass. 


| 
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NOTHING 
MEASURES 
UP TO... 


FOR THERMAL SHOCK RESISTANCE, 
CHEMICAL INERTNESS IN TUBING 


Sand-surfaced, glazed or 
satin-surfaced and trans- 
parent... in all norma! 
lengths and diameters. 
Homogeneous, transpar- 
ent, free from chemical 
impurities. Useful to 


FOR GUARDING THE REAL PURITY OF 
YOUR COMPOUNDS IN CRUCIBLES, RE- 
TORTS, MUFFLES, DISHES, TANKS, , 
POTS, TRAYS 


Non-absorbent, non-cata- 
lytic, non-porous, immune 
to extreme electrical, 
thermal and chemical 
conditions. Many sizes 
and types in stock. 
Prompt delivery for spe- 


FOR OUTSTANDING ELECTRICAL PROP- 
ERTIES, STRENGTH, IMPERMEABILITY 
IN ELECTRIC: IMMERSION HEATERS, 
BALL & SOCKET JOINTS, STANDARD 
TAPER JOINTS, GRADED SEALS 


Corrosion resistant, im- 

pervious to all organic 
Jf and inorganic chemicals 
at high temperature re- 
gardless of concentration 
(except strong caustics 
and hydrofluoric acids.) 
Immediate delivery on 
stock sizes. Custom items 
to order. 


Write for our information 
bulletins. See our ad in 
Chemical Engineering 
Catalog. 


THERMAL AMERICAN 
FUSED QUARTZ CO., INC. 
18-20 Salem Street, Dover 
New Jersey 


Please send technical 
data on 


P 


Name & Title 
Street 


City 


FIRMS... 


signed specifically for on-line 
process control, data logging 
and test facility operation. 


Barry & Richardson is a new 
consulting engineering firm 
offering complete range of 
services to petroleum, natural 
gas and chemical industries. 
Headquarters are in Dallas, 
Tex. 


Hochman Plastics Machinery 
Corp. is a new organization 
supplying new and used plas- 
tics, rubber and_ hydraulic 
equipment. Address: 79-81 
Malvern St., Newark, N. J. 


NEW LINES 


Johnson’s Wax, long a supplier 
of consumer items, is enter- 
ing the specialty chemical 
field as a supplier of a new 
chemical, diphenolic acid. To 
be marketed as “DPA,” chem- 
ical is billed as an addi- 
tive for such things as poly- 
mers, coating materials and 
plasticizers. 


Southwest Industries, Houston, 
Tex., is becoming a designer 
and builder of packaged 
plants to produce and purify 
inert gases. Company was 
originally designer and con- 
structor of compressor sta- 
tions for oil and gas. 


Puratize Inc., has developed a 
process to render plastic mate- 
rials bacteriostatic. Process, 
involving addition of minute 
quantities of custom-made 
bacteriostats to resin, pig- 
ments or plasticizer, will be 
licensed to producers of mold- 
ing compounds and to mold- 
ers. 


Diamond Power Specialty Corp., 
Lancaster, Ohio, has bought 
manufacturing rights to a 
Swedish process for cleaning 
heating surfaces, such as 
tubular air heaters, by cas- 
cading steel shot over the 
surface. Shot is recovered 


IT’S EASY T0 MAKE 
3-D MODELS 


WITH NEW 


DO-IT-YOURSELF 


3-DIMENSIONAL “DRAFTING” 


SAVE UP TO 50% 
IN DRAFTING TIME 


30% IN DRAFTING 
COSTS 


“Designing in 3-D” offers one source 
of supply for thousands of engineered 
parts and materials. New tools and 
techniques have been developed for 
simple AND inexpensive do-it-your- 
self modelmaking . . . takes the skill 
out of model work. “Bendable” 
aluminum tubing perfect for piping 
arrangements . . . no cutting for 
turns... special pins for quick, easy 
connections . . . snap-on fittings 

the job is done. 

Nationwide network of model shops 
for work too complex for the do-it- 
yourselfer. No communication prob- 
lem ...there’s a model shop near you. 
For full information on “Designing 
in 3-D” write 


INDUSTRIES, INC. 
DEPT. CE-1 
OLEAN, NEW YORK 
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and recirculated by a pneu- 


New features 
matic system. 
Bostrom Corp., Milwaukee, Wis., in an 


is forming a chemical division 
to specialize in making molded 

polyurethane foam products all 

and integral foam-and-viny] new 
skin components. Division is — eee 
an outgrowth of years’ re- 
search for an improved seat 
padding material that can be 
economically molded in wide 
variety of shapes. 


NEW NAMES * 


electro-permanent magnetic 


with new Johnston & Funk Titanium 
Corp., wholly owned subsid- 
electro-permanent magnetic of Malliory-Sharen: Mab I-VI 


als Corp., has been renamed 


Johnston & Funk Metallurg- 
ical Corp. Company makes 
wide variety of wire, strip 


and foil from such metals as 


titanium, zirconium, tantalum 
= and columbium. 


Chicago Steel Tank Co. is now 
V i R R AT 0 Kk S called Solar Chicago, Div. of 
U. S. Industries. Name change 

z denotes firm’s activity in a 

wide line of processing 


equipment rather than just 
tank fabrication. 


VIBRATORY 
FEEDER | 


Here’s the feeder you* helped design! Pro- 
vides accurate, uniform rate of feed of 
bulk materials — variable from ounces to 
tons. For spreading, sorting, aerating, cool- 
ing, proportioning, mixing, etc. Increases 
production, reduces maintenance. 


TOTALLY ENCLOSED DRIVE ELEMENT FOR LONGER 
COIL LIFE + NO RECTIFIER yo + SIMPLE IN- 
STALLATION + JUST PLUG OR WIRE INTO A.C. LINE 
+ NEW GLASS FIBER SPRINGS REDUCE BREAKAGE 


PAT. PEND. 


Here’s the newest and most efficient answer to 
those hard-to-move materials in sticky bins. 

designed to provide superior operating effi- 
ciency ...exclusive pinpointed vibration gets 


right to the trouble spot — starts stubborn 
materials moving! VIDES GREATER FEEDING CAPACITY MPAR- 
ABLE SIZE UNITS + PRE-TESTED AND ASTABILIZED 
AT FACTORY. 


NO RECTIFIER NEEDED ¢ COMPLETELY ENCLOSED 
HOUSING © GREATER VIBRATION ee THAN 
COMPARABLE = UNITS © RUGGED AND DURA- 
BLE @ LOW FIRST COST © LOW OPERATING AND 
MAINTENANCE. cost. 

Special Mill Mutual ACCEPTED Units 

for HAZARDOUS DUSTY LOCATIONS 
GET THE WHOLE STORY .. . WRITE TODAY, 
Eriez Mfg. Co., 74-NA Magnet Dr., Erie, Pa. 


*Industry Users — 
ALSO AVAILABLE: Economical, specially con- 
structed units for hazardous, dusty locations 
.+. fully acceptable by Mill Mutual. 

WRITE FOR BIG VIBRATORY FACT FILE 
Eriez Mfg. Co.,74NB Magnet Drive, Erie, Pa. 


Freeport Sulfur’s subsidiary, 
Cuban American Nickel Co., 
is being renamed Freeport 
Nickel Co. Photo above shows 
construction is well along on 
the mine and plant at Moa Bay 
in Cuba that will turn out 50 
million lb. nickel and 4.4 mil- 
lion Ib. cobalt annually. 
Startup is scheduled for sum- 
mer of 1959. 
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DANGER 


FROM ACID AND SOLVENT SPRAYS 


~ 


CHEMPRO 


EXTERNAL 
MECHANICAL SEAL 


@ Installed in 20-30 minutes. 
@ Stuffing box pressures to 
35 psi. 

@ No mounting glond. 


@ Flushing, cooling and/or 
lubricating can be supplied 


CHEMPRO is the only EXTERNAL mechan- 
ical seal with seal faces located inside the 
pump stuffing box. This eliminates hazardous 
spray conditions existing with ordinary seals 
whose faces are outside the stuffing box. 

Unlike internal seals, the CHEMPRO is 
never completely immersed in the pumping 
liquid. Seal faces are adjustable EXTER- 
NALLY by single set screw arrangement— 
without dismantling the seal or pulling pump 
shaft. 


Write for Chempro Seal Bulletin CP551. 


CHEMICAL & POWER PRODUCTS, INC. 


The Original Fabricators of Teflon Packings and Gaskets 
5 Broadway, New York 4, N. Y. 


CALENDAR 


American Society for Engineering 
Education, Engineering Graphics 
Div., annual midwinter meeting, 
Wayne State University. 

Jan, 21-23 Detroit, Mich. 


Spectroscopy Society of Pittsburgh, 
monthly meeting, Mellon Institute 
of Industrial Research. 

Jan. 21 Pittsburgh, Pa. 


Lehigh Valley Chemical Engineers 
Club, Topic: Process Instrumenta- 
tion, Village Inn. 

Jan. 19 Allentown, Pa. 


American Society of Lubrication 
Engineers, Symposium: Lubricants 
for Gears, Morrison Hotel. 

Jan, 25-27 Chicago, Ill. 


American Society for Engineering 
Education, Mid-winter meeting, 
University of Houston. 

Jan. 26-27 Houston, Texas 


Plant Maintenance & Engineering 
Show, Public Auditorium. 
Jan. 26-29 New York, N. Y. 


Canadian Pulp and Paper Assn., 
Technical Division, annual meet- 
ing, Queen Elizabeth Hotel. 

Jan. 26-30 Montreal, P. Q. 


Society of Plastic Engineers, annua! 
technical conference, Commodore 
Hotel. 

Jan. 27-30 New York, N. Y. 


First International Symposium on 
Nuclear Fuel Elements, jointly 
sponsored by Columbia University 
and Sylvania-Corning Nuclear 
Corp., Columbia University. 
Jan. 28-29 New York, N. Y. 


American Physical Society, annual 
meeting, New Yorker Hotel. 
Jan. 28-31 New York, N. Y. 


Society of Plastics Industry, Rein- 
forced Plastics Division, annual 
technical and management con- 
ference, Edgewater Beach Hotel. 
Feb. 3-5 Chicago, Ill. 


American Institute of Mining, Metal- 
lurgical and Petroleum Engineers, 
annual meeting, St. Francis, 
Sheraton-Palace and Sir Francis 
Drake Hotels. 

Feb. 15-19 San Francisco, Calif. 


Lehigh Valley Chemical Engineers 
Club, Topic: Radioactive Tracers 
in Process Control, The Chapman. 
Feb. 16 Bethlehem, Pa. 


Chemical Market Research Assn., 
meeting topic: Chemicals for the 
— Industry, Dinkler Plaza 


Hotel. 
Feb. 18-19 Atlanta, Ga. 


Chemical Institute of Canada, Pro- 
tective Coatings Div., annual con- 
ference.* 

Feb. 19 Toronto, Ont. 


Chemical Institute of Canada, Pro- 
tective Coatings Div., annual con- 
ference (duplicate program). 

Feb. 20 Montreal, Que. 


Technical Assn. of the Pulp and 

—- Industry, 44th annual meet- 
Commodore Hotel. 

Fe . 23-26 New York, N. Y. 
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. Butadiene blending with Nettco side drive mixers having replaceable, 


. Maintaining product uniformity in Styrene storage tanks with Nettco side 
. Blending with Nettco side drive mixer in storage tank containing 20% 


. Small batch blending with versatile Nettco portable mixer. 


. Standardization of finished product with rugged Nettco vertical turbine mixers. 


. Ore purification in pressure vessel with Nettco tank top turbine mixer. 


mechanical seals. 


Violent agitation as produced by Nettco’s unique combination of turbine and 
propeller drives. 


drive mixers. 


caustic solution. 


- WHAT'S THE BEST MIXER 
FOR YOUR PARTICULAR JOB? 


— FLUID MIXING demands specialized, highly technical know-how. There is no 
single mixer which is “best” for every job. Only a mixing specialist can combine and 
coordinate agitation technology with mixer design and optimum horsepower to 
achieve an exacting result. 


NETTCO ENGINEERED AGITATION provides a full evaluation of all application 
specifications, an analysis of performance data from pilot runs, and the careful 
selection of high quality, standard Nettco components to suit the specific job. 

You are assured of the result you want. 


BACKED BY A FULL LINE... side drive, tank top, portable or tripod and 
continuous pipeline mixers . . . and thousands of performance-proven installations, 
like those illustrated, NETTCO can provide invaluable help in determining your 
fiuid mixing needs. See Chemical Engineering Catalog or Refinery Catalog for our 
nearest representative, or write for Bulletin 582, New England Tank and Tower Co., 
87 Tileston Street, Everett 49, Massachusetts. 


| 
it 
Improved Proc h 
ocessing through Engineered Agitation 
) 
At: 
INEERED AGITATION SPECIALISTS 
mo.- 7" — 


Highest pump- 
ing efficiency, 
with faultless 
corrosion resist- 


ance. Hard rub- 
= ber casing and 
impeller; Has- 


telloy C shaft. 
80 gpm. Bul. 
CE-55 


: 


Liquids never 
touch metal in 
Ace’ diaphragm 
valves! Rubber 
or plastic-lined 
cast iron, or 
solid plastic 
bodies. Sizes 2 
to 6”. Ask for 
facts. 


“mr, adams... Mr. Adams... 
SIR... the water 
fountain’s over here!” 


Why men of 


vision choose 
ACE equipment 


Men with a weakness for profits 
somehow manage to keep equip- 
ment “on stream” full time with no 
corrosion shutdowns. You'll find 
they reach for Ace corrosion- 
engineered equipment time and 
again. Now nine kinds of Ace pipe 
... plus pumps, valves, tanks, and 
special equipment to solve most 
any corrosion or contamination 
problem. 


High-impact, 
rubber- plastic, 
most economi- 
cal for average 
chemicals. 2 to 
6”. Screw or sol- 
vent welded fit- 
tings. Valves 2 
to 2%. NSF- 
approved. Bul. 


ageless strength 


All-purpose rig- 
id PVC. Sched. 
40, 80 & 120, % 
to 4”. Threaded 
or socket- weld 
fittings. Valves 
% to 2”. NSF- 
approved. Free 


NEW EQUIPMENT .. . 


(Continued from p. 88) 


Cheek Valve 


For corrosion service on 
plastic pipelines. 


A low-cost, all-plastic check 
valve, known as the Chem- 
Check, is available in PVC 
Types I and II, Kralastic, Pen- 
ton and Profax. Designed for 
pipe sizes from 3 to 2 in., the 
full-flow valve features low 
pressure drop, a built-in vibra- 
tion damper and _ replaceable 
seat seals. 

Chem-Check has two separate 
seats. The low-pressure seal 
seats or unseats on less than an 
ounce of pressure differential. 
A high-pressure seal, which is 
established with rise of pres- 
sure, is effective up to the ulti- 
mate strength of the valve it- 
self. — Chemtrol Co., Lynwood, 
Calif. 172A 


Brushless Generator 


Ideal for dusty or hazard- 
ous atmospheres. 


Bul. CE-56. 


fe Furnished complete with 
static voltage regulators and 
meters, a new series of non- 
sparking generators have nei- 
ther commutator, slip rings nor 
commutator brushes and slip- 
ring brushes. Instead, six high- 
power silicon rectifiers are 
mounted on a ring that rotates 
with the rotor. 

In operation, an a.c. exciter 


AMERICAN HARD RUBBER COMPANY 
DIVISION OF AMERACE CORPORATION 


Ace Road * Butler, New Jersey 


i ACE equipment of rubber and plastics 
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furnishes current to the rotat- 
ing rectifier assembly, which in 
turn supplies d.c. current for 
the generator field. Ratings vary 
from 6.25 to 187 kva. at speeds 
of either 1,200 or 1,800 rpm.— 
Electric Machinery Mfg. Co., 
Minneapolis, Minn. 172B 


“We've been having 
trouble with corrosion 
in this section.” 


All-purpose rig- 
id PVC. Sched. 
40, 80 & 120, 2 
to 4”. Threaded 
or socket-weld 
fittings. Valves 
to 2”. NSF- 
approved. Bul. 


Corrosion is 


Fire Shield 
Insulation board with- 


stands 2,300 F. 


Resistant to fire, moisture, 
steam and chemicals, and ca- 
pable of withstanding tempera- 
tures up to 2,300 F., a new in- 
sulation board is claimed to be 
ideal for use as a chemical- 
plant fire shield. The photo- 
graph above shows a section 
being used as a safety shield 
between an escape ladder and a 
four-story ammonia plant. 

Known Asbestolux, the 
board consists entirely of long- 
fibered asbestos bonded under 
high-pressure steam with a 
special top-grade silica. It can 
be sawed, bevelled, nailed or 
bolted with ordinary tools and 
no special preparation.—North 
American Asbestos Corp., Chi- 
cago, Il. 173A 


Stream Analyzer 


Versatile unit monitors re- 
fractive index. 


embarrassing 


It’s expensive, too. Not only in terms 
of equipment chewed up, but also in 
un-timely time losses and wasted 
ingredients. You save embarrass- 
ment and expense both with Ace 
chemical resistant piping, valves, 
pumps, tanks, and special lined 
equipment. 108 years’ experience 
at your service. 


Flexible poly © | SUPPLEX i 
pipe, ideal for in etenomy 
water lines, § 
drains, under- 
ground pipe or 
conduit. Sizes 
Y% to 2”, long 
coils, NSF-ap- 
proved for 
drinking water. 
Bul. CE-57. 


Improved de- 
sign... now 12 
gpm. All wet- 
ted parts acid- 
resistant, wear- 
resistant Ace 
hard rubber. 
Finest availa- 
ble. Bul. CE-55. 


World's best 


chemical valves 
... at moderate 
prices. All-plas- 
tic,rubber-lined, 
or all-hard-rub- 
ber. %” pet 
cocks to 24” 
gate valves. 


ACE Gear Pump 


VALVE 
HEADQUARTERS 


ACE processing equipment of rubba plastics 


AMERICAN HARD RUBBER COMPANY 
DIVISION OF AMERACE CORPORATION 


Ace Road ° Butler, New Jersey at 


Union Carbide Corp. has re- 
cently licensed Greenbrier In- 
struments, Inc. to manufacture 
a new differential refractom- 
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Fail-Safe Regul 


FULTON SYLPHON DIVISION « Knoxville 1, Tennessee 


Ends 


AND 


PROVIDES 
PERFECT CONTROL 


FOR 
LIQUIDS 
© AIR 
® GASES 


This Series 1006 Fulton Sylphon® Safety Temperature Regulator has 
a built-in monitor that prevents damage to products in process due to 
sudden overheating caused by failure of thermostatic unit. Should cor- 
rosion, vibration or other accidents cause loss of the thermostatic charge, 
the control valve assumes “‘safe”’ position automatically. 
__ Higher sensitivity, greater power, longer life, trouble-free operation 
‘assured by large two-ply seamless Sylphon Bellows. Completely self- 
powered. Sizes 4,” thru 4”; single- or double-seated and three-way 
valves. Teflon chevron “‘life-time” valve stem packing ends leakage... 
provides smoother control .. . requires no lubrication. 

Regulator for liquids shown above. Also available with fin type bulb 
for controlling air or gases. 


For complete information, write for Bulletin D-AC 


Wa. Canis CONTROLS COMPANY 


For complete information, write for Bulletin D-AC 
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£4, 177 ENGINES 


NEW EQUIPMENT .. . 


eter. Believed to be the first 
commercially produced process 
stream analyzer of its kind, the 
instrument continuously moni- 
tors liquid streams by compar- 
ing the stream’s index of 
refraction with that of a known 
liquid. Or, it can measure the 
difference between indices of 
two different flowing streams. 

Sensitivity and _ reproduci- 
bility to the sixth decimal place 
enables close control of proc- 
esses being monitored. For ease 
of maintenance, simple con- 
struction puts all components 
within easy reach for rapid re- 
placement or maintenance. — 
Greenbrier Instruments Inc., 
Ronceverte, W. Va. 173B 


Zone Refiner 


Upgrades purity of run-of- 
the-bottle chemicals. 


Claimed to be the first com- 
mercial equipment for zone re- 
fining nonmetallics, the Fisher 
Zone Refiner will automatically 
purify most organic and inor- 
ganic materials that melt be- 
tween 50 and 300 C. The ap- 
paratus has a charge capacity 
of from 1 to 55 ml., and a cost 
of $545. 

A Nichrome-ribbon heating 
element, which encircles a glass 
tube containing the charge, 
mounts on a motor-driven car- 
riage. As the carriage makes 
successive passes along the 
tube, a zone of molten charge 
moves with it. An air-blast 
ring, which is mounted behind 
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to stay 
ahead... 


MODERNIZE! 


NEW 


Adjustable 
Stator Blade > 
Axial 


] CONSTANT SPEED — | ] 
tao LCONSTANT INLET TEMPERATURE 
\ 
120 & 
ah \ 
= 
= 100 
4 
3 
2 \ 
60 
a 
\ 
40 
= 
= 
20 MAXIMUM STATOR BLADE SETTING 
MINIMUM STATOR BLADE SETTING | 


4a SO 6 70 8 9 100 110 #120 130 140 150 
PERCENT DESIGN CAPACITY 


Get wide capacity range at high efficiency 


poi adjustable stator blade control, now These additional advantages are inherent in 
available on Allis-Chalmers axial com- axial compressor performance: 


pressors, varying capacity needs can be met Sa ase 
by merely changing stator blade settings — 1. Because of the axial’s wide range at con- 


while the machine is in operation. Limited stant speed, either steam turbine or mo- 
operating range need no longer be a problem. tor drive can be used. 
te ee pe penn 2. Small size, light weight of axial units cut 
ity variation as the centrifugal, while main- space requirements, reduce foundation 
taining the axial’s characteristic high efficiency size and cost. 
and pressure rise at part load points. 

For details on the adjustable stator blade 3. High compressor efficiency reduces horse- 
axial compressor, call your nearby A-C office, power required in driving an axial as 
or write Allis-Chalmers, Industrial Equipment much as 12%, compared with other com- 
Division, Milwaukee 1, Wisconsin. pressor types. 


ALLIS-CHALMERS 


A-5839 
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How Textile Mills 


PREVENT REJECTS 


with Neptune Liquid Meters 


“Rejects” in weaving dropped way down when Cannon Mills 
installed Neptune Auto-Stop meters to measure the exact amount 
of water into the warp size mix. Warp size is a mixture of starch, 
tallow and water. If it’s too thick the starch “balls up” on the warp; 
too thin and the warp is too limp. 

Uniformity of warp size was so improved when the first meter 
replaced the inaccurate dip-stick that additional Neptunes were 
installed throughout all Cannon Mills for warp size control. 

Most common liquids are now being measured by Neptune 
meters... hot or cold water, oils, syrups, brines, soap solutions, 
chemicals...in hundreds of plants. 

Available with Auto-Stop feature to deliver preset quantity of 
liquid; with Auto-Switch to operate pumps, valves, etc.; and with 
Print-O-Meter register to give a dispute-free record of each batch. 
Capacities: 2 to 1000 gpm. in bronze; 20 to 100 gpm. in stainless 
steel. Send for Meter Application Bulletin 566-A 


GET THE FACTS 
Ask for helpful 
Meter Data 
Bulletin 566 A 
See Neptune Data 
Pages in Chemical 
Engineering Catalog. 
Branches in: 
ATLANTA BOSTON 


CHICAGO DALLAS DENVER 


NEW EQUIPMENT... 


heater, cools the charge, caus- 
ing solidification. With each 
successive pass, material left 
behind becomes a little purer. 

To further increase efficiency 
per pass, a second heater and 
air-blast ring are mounted be- 
hind the first pair. Both heaters 
and the carriage motor operate 
from any 115-v. a.c., 60-cycle 
supply. — Fisher Scientific Co., 
Pittsburgh, Pa. 174A 


Chart Reader 


Produces’ signal propor- 
tional to trace ordinate. 


Originally manufactured for 
the U. S. Government’s geologi- 
cal water survey, an automatic 
chart reader that is now avail- 
able to the process industries 
eliminates much time-consum- 
ing manual data reduction. The 
unit optically reads either cir- 
cular chart, film or  photo- 
rraphic traces with an accuracy 
of 0.1% full scale. Nominal 
scanning rate is 7,200 sweeps/ 
min. 

Optional accessory units con- 
vert the reader’s signals to 


NEPTUNE METER COMPANY 
19 West 50th Street » New York 20, N.Y. 


digital, analog or mechanical 
outputs. Computing units that 
perform scale-change, integra- 
tion, multiplication and recipro- 
cal operations on the output 


LOS ANGELES + LOUISVILLE 
NO. KANSAS CITY, MO. 
PHILADELPHIA PORTLAND, ORE. 
SAN FRANCISCO (Millbrae) 
IN CANADA: TORONTO 14, ONT. 
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intelligence are also offered as 
optional equipment. — Geotech- 
nical Corp., Dallas, Tex. 176A 


BRIEFS 


Flow transmitter, designed for 
use with the manufacturer’s 
electronic recorder, is avail- 
able in standard differential 
pressure ranges from 20 to 
600 in. H.O. Liquid-free, the 
transmitter’s sensing 
element is a_ single-sensor 
bellows. Unit mounts on flat 
surfaces or 2-in. piping.—The 
Hayes Corp., Michigan City, 
Ind. 177A 


U-bend tubes for heat ex- 
changer applications § are 
available with diameters 
ranging from § to 1 in. and 
gages from 0.049 to 0.109 in. 
Each tube is trimmed, hydro- 
statically tested and reamed 
prior to shipment. Straight 
lengths vary from 10 to 75 
ft—Chase Brass & Copper 
Co., Waterbury, Conn. 177B 


Centrifugal compressors featur- 
ing heavy-duty cases, over- 
hung rotor construction, 
single-shaft seal design, and 
open or closed impellers are 
now being offered in sizes for 
1,200 to 80,000 cfm. Maximum 
discharge pressure in the 
lower end of the capacity 
range is 900 psig.—Clark 
Bros. Co., Olean, N. Y. 177C 


Flow indicator shows at a 
glance whether liquid circula- 
tion is taking place. If flow 
through the indicator ceases, 
the chromium-plated ring, 
which is housed in a glass 
dome, stops spinning. Ring 
motion, or lack of motion, is 
clearly visible even when 
lighting is poor.— McIntosh 
Equipment Corp., New York, 
N.. ¥. 177D 


Bulk container for warehousing 
and shipping granules and 
powders will not bulge more 
than #? in. per face. Con- 
structed of wirebound cor- 
rugated board reinforced 
with wooden slats and lined 
with a polyethylene or Kraft 
bag, the containers come in 
either 22.9- or 50-cu. ft. sizes. 


When it is a question of chemical 

piping—where you need anti- 

corrosive protection, plus long life 

—Chemlon Connectors best meet the 

need. They are fabricated from the 

most chemically resistant material 

available, DuPont Teflon. The most 

destructive acids, corrosives and 

solvents have no deteriorating affect* 
Other important advantages are 

their long service-life, extreme 

flexing ability and wide temperature 

range from —65°F. to +350°F. 
Chemlon flexible pipe 

connectors offer a definite plus 

value construction-wise. 1) They 

are made from Teflon specially 

fabricated for high and uniform 

density. 2) An exclusive manufac- 

turing method assures uniform 

wall thickness throughout the we 

convoluted area. 3) They are formed at full 

free length to reduce residual and 

working strain to an absolute minimum. 


Vibration and Misalignment 


2. — severest vibration and misalignment 

= conditions, such as pump to agitator or mixer 

|| to tank, will cause little deterioration or 
= fatigue. Also, the Chemlon Flexible Pipe 


Connector serves as an acoustical 
as well as a mechanical dampener. 


~ 


Expansion and Contraction 


— continuous flexing over a wide 
range of temperature conditions 
typ has little affect on Chemlon Flexible 


Pipe Connectors. 


Chemlon Flexible Pipe Connectors 
handle pressures to 75 psi., 
dependent on size. They can be 
supplied to fit any pipe size from 
%" to 12” and are available with 
companion flanges conforming to 
American Standard Class 125 
Cast-Iron Pipe Flange specifications. 


Request full information. Crane Packing Co., 6451 Oakton St., Morton Grove, 
Ill., (Chicago Suburb). Jn Canada: Crane Packing Co., Lid., Hamilton, Ont, 


* Except fluorine and molten athali metals. 


& 


MECHANICAL PACKINGS SHAFT SEALS TEFLON PRODUCTS LAPPING MACHINES THREAD COMPOUNDS 


CRANE PACKING COMPANY 
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MEASURE 


PUMP 
EXHAUST 
‘AERATE 
AGITATE. 
COMPRESS 
ATOMIZE 
BB circutate 
INJECT 
EXTRACT 


1242 Holden Avenue 


178 


PENBERTHY 
EJECTORS 


There's Certain Satisfaction 


in PRODUCTS BY 


PENBERTHY 
Direct Reading 
LIQUID LEVEL GAGES 


Designed with exclusive features for range 
of pressures, temperatures, corrosive con- 
ditions or other specific requirements. 

@ REFLEX — 3 pressure groups to 3600 
pris. Lengths to 12 ft. Liquid shows 

lack for positive accuracy. 

@ TRANSPARENT — 4 pressure groups to 
10,000 psig. Lengths to 12 ft. Clearly 
shows color, density on media. 

@ SPECIAL SERVICE — High pressure, 
Frost-Proof, Heating Tube and Cham- 
ber, Welding Pad, Large Chambers 


and Inclined Gages, Explosion-Proof 
Illuminator. 


PENBERTHY 


Exclusive “floating shank” saves 

on installation, eliminates strains 

common to forced installations. 

@ Threaded Valves for service 
to 6000 PSI 

@ Threaded Valves for service 
to 1500 PSI 

@ Stuffing Box Valves for service 
to 750 PSI 

@ Special Valves and Accessories. 


Hydraulic, air and 
steam operated Pen- 
berthy ejectors (jet 
pumps, eductors, ex- 

hausters and syphons) simplify han- 
dling of fluids, vapors, gases and “hot” 
materials, In a variety of standard and 
special designs and materials. 


PENBERTHY 
SUMP PUMPS 


Automatic, electric, explosion-proof, 
submersible and standard types in 
8 models, 20 sizes. 


Your request for literature or 
specific engineering data, for 
any or all Penbercthy products, 
will receive prompt, personal 
attention. 


PENBERTHY MANUFACTURING COMPANY 


Division of Buffalo-Eclipse Corporation 


Detroit 2, Michigan 


@ INJECTORS 


@ GAGE VALVES 
@ SUMP PUMPS 


GAGE VALVES 


@ CYCLING JET PUMPS 
@ LIQUID LEVEL GAGES 


New Equipment. . . 


—Package Research Labora- 
tory, Rockaway, N. J. 177E 


PVC expansion joint, which is 
fully guided even when com- 
pletely extended, compen- 
sates for variations in length 
of both normal and high-im- 
pact PVC pipe. The joint 
comes in sizes from 3 to 4 in., 
with threaded, flanged or 
socket-weld ends.—Walworth 
Co., New York, N. Y. 178A 


Borescope having a _ 180-deg. 
hemispheric field of view 
comes in lengths up to 40 ft., 
with offsets and angles to 
suit the configuration of any 
installation. High magnifica- 
tion at close range makes the 
Omniscope ideal for inspec- 
tion of tubes and _ process 
vessels.—Lerma Engineering, 
Northampton, Mass. 178B 


Equipment Cost Indexes .. . 


June Sept. 
1958 1958 
Industry 
| 230.7 230.9 
Process Industries 
Cement mfg. ...... 222.2 223.3 
Chemical ........ 231.7 244:3 
Clay products ..... 216.0 217.0 
Glass mig. 218.8 219.3 
Paint mig. ........ 223.1 222.8 
Paper mie: 223.3 223.8 
Petroleum ind...... 227.9 227.5 
Rubber ind........ 230.7 230.3 
Process ind. avg.. 228.2 228.6 
Related Industries 
Elec. power equip... 234.3 236.0 
Mining, milling .... 233.1 233.7 
Refrigerating ...... 260.7 260.3 
Steam power...... 218.4 218.1 


Compiled quarterly by Marshali and Ste- 
vens, Inc. of Ill., Chicago for 47 different 
industries. See Chem. Eng., Nov. 1947, pp. 
125—6 for method of obtaining index num- 
bers; Feb. 24, 1958, pp. 143—4 for annual 
averages since 1913. 


For More Information .. . 


about any item in this 
department, circle its 
code number on the 


Reader Service 
postcard (p. 197) 
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Type 316 Armco Stainless Steel 


Solves Corrosion-Contamination Problems 
In Carbon Black Production 


The combination of carbon black and condensates chews up ordinary 
metals in a hurry. And rust or other corrosion products contaminate 
high quality black, resulting in costly downgrading. But Type 316L 
stainless steel eliminates both problems. 

For example, in one Texas plant, carbon steel screw conveyors lasted 
less than one year. Type 316L replacements have now been in service 
more than six years. Corrosion is negligible. The stainless equipment 
also has completely eliminated contamination of the black. 

Similar results have been obtained with stainless steel for other 
carbon black equipment such as expansion joints, pulverizer screens, 


duct work, instruments, valves and packaging units. 


Typical Type 316L stainless screw 
conveyor for a carbon black plant. 
Extra-low carbon stainless eliminates 
the danger of intergranular corrosion 
adjacent to welds without the neces- 
sity of annealing weldments. 


Armco Steel Corporation | 
Stainless Cuts Costs 1179 Curtis Street, Middletown, Ohio | 
Send me information on | 
By making equipment last longer, cutting maintenance expense, and () Armco ELC Stainless Steels | 
preventing product contamination, Armco Stainless Steels can help Stelnless for the 
cut your operating costs. Armco produces more than 37 standard 
grades of stainless, including D319, and many special types that enable Name ae (5 Oye abe 
you to select, without compromise, the one alloy that will do the job at Company tne detistlaetnctianis | 
least cost. For more information on the advantages of Armco Stainless _ 
City Zone _ State | 
Steels call your Armco Distributor or fill out and mail the coupon, 
Armco Division * Sheffield Division * The National Supply Company » Armco Drainage & Metal Products, 
Inc. * The Armco International Corporation * Union Wire Rope Corporation * Southwest Steel Products 
179 
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You Can 
Prevent 
These Three 
Relief Valve 
Problems 

With a BS&B 
Quik-Sert 


TECHNICAL 


A Leading Reference 


THE SCIENCE OF HIGH Ex- 
PLOSIVES. By Melvin A. 
Cook. Reinhold Publish- 
ing Corp., New York. 375 
pages. $22.50. 


Reviewed by G. F. Rol- 
land, Assistant to Direc- 
tor of Research, Explo- 
sives Dept., Atlas Powder 
Co., Tamaqua, Pa. 


For an industry which has 

proverbially kept trade secrets 
to itself, the publication of this 
book increases the dissemination 
of modern explosive knowledge 
started in this country by Tenny 
L. Davis (1943) and continued 
by J. Taylor of Imperial Chem- 
ical Industries (1952). 
AFTER It is, indeed, a worthy addi- 
tion to the ACS Monograph 
Series. The author is eminently 
qualified by almost 10 years ex- 
perience in explosive research 
with the Du Pont Co., followed 
by eleven years as professor of 
metallurgy at the University of 
Utah. He has had access to a 
great mass of material emanat- 
ing from research programs ini- 
tiated by various branches of 
the Armed Forces as director of 
the Explosive Research Group at 
his university. 

It should be emphasized that 
this book was not designed for 
a comfortable review in an easy 
chair. The text itself consists of 
375 pages and fourteen chapters. 
However, I predict that this 
work will be the leading refer- 
ence for many years to come. 

The opening chapter is an ex- 
cellent portrayal of the indus- 
trial explosives industry. A more 
detailed treatment of commer- 
cial detonators would have been 
welcome. Modern methods in 
physical measurements of explo- 
sive properties are next pre- 
sented with emphasis on detona- 
tion velocity in chapter 3. 

While a glossary of the sym- 
bols used in the text is given in 


te 


BEFORE 


Leakage 
Corrosion 
‘Freeze 


The BS&B Quik-Sert Safety Head isolates the relief valve 
from the product under pressure. Mounted under the valve 
inlet, it is “bottle tight” until overpressure reaches the rated 
pressure of the preformed metal rupture disc. 

The Quik-Sert Safety Head flange assembly is located 
inside the bolting of companion flanges. Easy insertion and 
removal is accomplished through the use of jack screws. 


A BS&B Quik-Sert Safety Head Under 
the Relief Valve Gives You These Advantages 


» Stops product loss at normal operating pressures 
» Assures proper valve function at set pressure 
» Lowers maintenance costs 

Reduces shutdown time 


-ups” 


BS&B engineers will be glad to evaluate your pressure 
system for proper applications of the Quik-Sert Safety Head. 


Write, wire or phone... 


SIVALLS & 


* of proouct 
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RYSON, INC 


Safety Head Division, Dept. 2-N1 
7500 East 12th Street, Kansas City 26, Missouri 
Telephone: BEnton 1-7200 


Appendix I, the reader will have 
difficulty in proper interpreta- 
tion of these symbols starting in 
chapter 3 and continuing through 
the remainder of the book. Also, 


January 12, 1959—CuemicaL ENGINEERING 


1/8 

é 

= 

1 

VER 60 YEARS 
— 


‘BOOKSHELF. 


B. BACON 


one needs to be skilled in higher 
mathematics to follow the deri- 
vations. 

Lack of space forbids enumer- 
ating the other chapters but the 
scope may be found in the pref- 
ace and published advertise- 
ments. 

Recognition is given to the 
outstanding work on initiation 
of detonation by the British 
school. Of particular interest to 
manufacturers and consumers is 
the latter part of chapter 6 on 
currently popular ammonium ni- 
trate explosives and chapter 9 
on influence of additives. Chap- 
ter 11 on explosion properties 
and blasting action correlates 
the science of high explosives 
with the art of blasting. The 
last two chapters on shock waves 
and damage potential of blast 
waves contain much information 
of value to the explosives in- 
dustry. 

Discussion of multiple hole 
blasting with Millisecond Delay 
Caps, originally credited to Atlas 
Powder Co., particularly 
timely and the author’s theory 
to explain the effectiveness of 
this system is entirely plausible. 


Both Art and Science 


SYNTHETIC METHODS OF 
ORGANIC CHEMISTRY, Vol. 
12. By W. Theilheimer. 
Interscience Publishers, 
Inc., New York, N.Y. 546 
pages. $22.25. 


Reviewed by E. A. Steck, 
Johnson & Johnson, New 
Brunswick, N. J. 


Appearance of the twelfth 
well conceived and elegantly ex- 
ecuted yearbook makes acces- 
sible the devious art as well as 
direct chemical science prac- 
ticed during 1956-1957. 

Continuing the systematiza- 
tion well established in the pre- 
ceding volumes, Theilheimer has 
rendered valuable service to all 
and sundry who employ chemical 
synthesis through his careful 
scanning of mountains of litera- 
ture and recording of informa- 
tion. Trends of synthetic tech- 


HOW INSURE 


Uniform Product Quality 


Glucose being measured accurately from storage tank to cooking vats in large candy making plant. 


Niagara Meters do it Automatically 


Set for 175 Gallons 


BUFFALO METER COMPANY, incorporated 


2891 MAIN STREET 


CuemicaL 12, 1959 


Consistent high quality in every batch 
of candy can only be maintained by 
accurate formulation. That is why this 
candy company, one of the world’s 
largest, uses Niagara Electricontact 
Meters to automatically measure the 
liquid ingredients ... positive assur- 
ance of day by day accuracy that has 
maintained the enviable reputation 
and quality of this candy for 15 years. 


Whatever your product may be 
—if measuring of liquids plays a 
part in its production, you can 
sure of consistent quality by the use 
of Niagara Electricontact Meters. 
Automatic measurement is a must in 
today’s competitive market. Avail 
yourself of this cost-saving, time- 
saving accuracy by automation. Write 
for complete information. 


BUFFALO 14, NEW YORK 
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BOOKSHELF . . 


niques have been given an over- 
all commentary with character- 
istic clarity and depth. 


7 The publishers have permitted 
lavish use of strutural formulas 
Pe on good quality paper, have kept 


“Theilheimer’” remarkably free 
of errors, and bound it well. Too 
bad that some who should find 


; especially good use of this fine 
series in their own reference 


library may be unwilling to pay 


WAFER the price! 
BRIEFLY NOTED 
A a BIBLIOGRAPHY OF THE LIQUID-SOLID 
CYCLONE. Battelle Memorial In- 


= 1, Ohio. Free. Lists 243 articles 
on theory, design and use pub- 


lished from 1939 through 1958. 
P EXPLORING LIFE’S SECRETS. 242 pp. 
By Carl Pacifico. Arco Publish- 


: ing Co., Inc., 480 Lexington Ave., 
New York 17, N. Y. $4. A fas- 
y : cinating discourse on the chem- 
ical, physical and social forces 
that shape our lives in today’s 
world. Written in non-technical 
language by a well-known chem- 
ical executive. 


HEAT EXCHANGERS, CONDENSERS 
AND COOLER BoxEesS—Chapter 7 
of API Guide for Inspection of 
d hi h t 31 
= ications Dept., erican tro- 

You get rugge ’ Ig qua | y wa er Va Ves leum Institute 50 W. 50 Street, 
New York 20, N. Y. $2. Includes 
with this new, full-bodied SMS design 
equipment, frequency and meth- 
ods of inspection, limits of thick- 


Here’s a new wafer valve that offers many of the highly desirable none aid seconds oud vesents. 


features of two-flanged butterfly valves. SMS full-bodied design 
gives you a sturdy valve that will stand up to the toughest service 


conditions, but with the flexibility to fit almost any type of operation. SovieT RESEARCH IN GLASS AND 


CERAMICS — 1956. Consultants 


New SMS Wafer Valves are available in a variety of alloys to Bureau, Inc., 227 W. 17 Street, 
handle fluids or semi-solids over a wide temperature and pressure New York 11, N. Y. $40. Con- 
range. Full rubber seats will afford maximum body protection and sists of 63 papers originally pub- 


positive, bubble-tight shutoff. They can be equipped with almost lished in 1956 issue of Soviet 
any operator. chemical journals. Available in 


parts: Basic Science (38 papers) 
To obtain complete information on these new, full-bodied wafer —$30; Glass, Glazes and Enam- 
valves, send for a free copy of Catalog 167. It gives you full dimen- els (10 papers)—$10; Cements, 
sion data on both metal- and rubber-seated types, as well as opera- Limes and Plasters, Refractories, 
tors and positioners, lists standard materials and modifications, Miscellaneous (15 papers) —$15. 
and contains engineering data specially prepared to help you select 
and size this new wafer valve design. Catalog 167 is available 
through your nearest SMS representative, or you may write to MORE NEW BOOKS 

S. Morgan Smith Company, York, Penna. CHEMICAL ENGINEERING PRACTICE, 
VoL. 5—Fluid Systems I. Edited 
by Herbert W. Cremer and 


» Trefor Davies. Academic Press. 
A 
. ENGINEERING FABRICATION 
GROWTH AND PERFECTION OF CRYS- 


AFFILIATE: S. MORGAN SMITH, CANADA, LIMITED TALS. Edited by R. H. Doremus, 
Rotovalves ¢ Ball Valves «¢ R-S Butterfly Valves ¢ Free-Discharge B. W. Roberts and David Turn- 
Valves * Liquid Heaters * Pumps «¢ Hydraulic Turbines & Accessories bull. Wiley. $12.50. 
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know the facts 


about annealing 
before you specify 
Stainless steel 


tubing for chemical | i= — STAINLESS STEEL 
“WICHROME” 


applications! “MONEL” 
PHOSPHOR BRONZE 


FILTER CLOTH 
SPECIAL PARTS 
STRAINERS 
SIEVES 

TRAPS 
SCREENS 


learn why 


Standard’s production specifica- Are you using wire cloth or wire cloth parts which must be 
Gane Se corrosion resistant? Are the service conditions in your plant 


tubing demand annealing as one 
important step to assure you really tough? If you have a problem selecting the proper anti- 
ductility and maximum resistance corrosive alloy, Newark Wire Cloth may have the answer. 
to corrosive agents . . . to guarantee 
you uniform structure by eliminat- Available in all corrosion resistant metals, Newark Wire 
ing stresses... to provide you ease of Cloth is accurately woven in a wide range of meshes, rang- 


fabrication and savings on original J . 
ing from very coarse to extremely fine. 


E i t St. d d i . 
ee eee ee If you have a wire cloth problem involving corrosion, please 


ists in the selection of the proper 

grade of stainless steel pipe and tell us about it... we may have the answer. 

tubing for industry. They are 

anxious to work with you. For com- 

plete details call your local Standard If it’s wire cloth or fabricated wire cloth parts, 
Newark is your best source of supply. Send for 


THE STANDARD TUBE COMPANY and Y 
MICHIGAN STEEL TUBE PRODUCTS DIVISION 

24400 Plymouth Road e Detroit 39, Michigan 
Welded tubing nd, Welded. COMPANY 
sive rigidized patterns ¢ Special Shapes ¢ Steel Tubing 
—Sizes; 14” OD to 6” OD—.028 to .270 wall © Stain- 351 VERONA AVENUE e NEWARK 4, NEW JERSEY 


less—-Sizes: 4%” OD to 4%” OD—.020 to .187 wall. 
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Pneumatic Conveying & Bulk Storage News 


g! 2 valuable guides 
for selecting 
PNEUMATIC CONVEYING 
and BULK STORAGE TANKS 


BULLETIN M-588 —12 
page DAY pneumatic con- 
veying guide just off the 
press. Discusses types of 
systems, illustrates and dia- 
grams high and low den- 
sity arrangements, shows 
equipment and tells “why” 
air and “wherefore” of all 

gis types of pneumatic con- 
line veying including so-called 

fluidizing systems. + 


Svs TEMS 


BULLETIN 574—12 pages, 
describes horizontal and 
vertical storage tanks. 
Points out savings and is 
filled with photos of var- 
ious installations plus de- 
scription of auxiliary 
equioment. 


Whatever your pneumatic conveying or bulk storage problem, look 
first in these DAY bulletins. They are valuable aids in selecting and 
ordering the right equipment for your plant. For your free copies 
use reader service card of this magazine or write direct toDAY. 


he DAY Company 


SOLD in UNITED STATES by <S%'!/%+, MADE and SOLD in CANADA by 

The DAY SALES Company ~ The DAY Company of Canada Limited 
856 Third Avenue N.E. 28 Brydon Drive 
Minneapolis 13, Minnesota rowea Rexdale (Toronto), Ontario, Canada 


Representatives in Principal Cities 


EQUIPMENT ONLY OR A COMPLETE SYSTEM 


} 


PEOPLE... 


LETTERS: 


Con: Electronic Controls 
Sir: 

It seems to us that equipment 
and instrument manufacturers 
have a lot of stuff invented for 
them by Madison Avenue adver- 
tising men. 

Often we read of something 
which is “completely electronic- 
ally controlled.” You do not 
measure pressure electronically, 
nor flow, nor temperature. Elec- 
tronic parts are used for deter- 
mining balance or as a relay, but 
they do not measure, generally 
speaking. 

You will find that a conven- 
tional “electronic” potentiom- 
eter, an instrument costing 
$800-1,000, has in it about $75- 
100 worth of electronic gear. In 
most so-called “electronic” con- 
trol the proportion of electronic 
parts to standard electric and 
mechanical devices is about the 
same. 

Let’s get back to basic defini- 
tions. “Electronic” is all too 
often used to cover up or excuse 
sloppy mechanical and electrical 
design. 

Electronic gear certainly has 
an important place in the design 
and application of control and 
recording equipment. But it cer- 


_ tainly is not the be-all and end- 


all of design. 

W. H. SAYLER 
Specialty Sales Co. 
Salt Lake City, Utah 
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PRO. & CON 


C. H. CHILTON 


Con: Gold-Plated Plants 
Sir: 

You are to be commended for 
your reply to the letters of 
Messrs. Dean and Browder on 
“Acid Plant Novelty” in your 
Dec. 1 issue (pp. 158-159). 

I particularly liked the last 
paragraph of your comments: 
“And Mr. Dean’s truism about 
getting what you pay for over- 
looks the fact that you some- 
times get—and pay for—chrome 
trim that you really don’t want.” 

Another expression for 
“chrome trim” is “gold plating.” 
I know of a case where the cost 
of building a plant, for what was 
considered an established proc- 
ess, was reduced as much as 
50%, and the result was not only 
a cheaper but a better plant. And 
this is not an exceptional case. 

Complacency may be soothing, 
but the waking-up period can be 
painful and expensive. Unfortu- 
nately, there are a great many 
people in industry who are satis- 
fied with the status quo. 

WALTER COOPEY 
Engineering Consultant 
Charleston, W. Va. 


Are Engineering Costs Up? 
Sir: 

In Jan. 1953 (pp. 188-190) you 
published an article by James P. 
O’Donnell on engineering and 
other indirect costs. We find fre- 
quent need in our engineering 
and construction operations for 
use of this article. 

Has there been a change in the 
curve established in 1953? If so, 
is there an escalation factor to 
be considered on an annual basis 
for future comparisons? 

L. B. BRADLEY 


General Electric Co. 
Richland, Wash. 


Sir: 
I have not had the opportunity 


get MORE vacuum pumping 
per dollar... 


with the NE W 


STOKES MICROVAC PUMPS 


Stokes Series ‘‘H’’ Microvac Pumps were designed 
by vacuum specialists—are built by skilled per- 
sonnel in modern, well equipped facilities—were 
industry engineered to meet your requirements. 
Stokes Microvac Pumps are... 

* Compact—require little height or floor area 

* Balanced—for smooth, vibration-free operation 

* Quiet—for service anywhere, lab or plant 

* Complete—no optional equipment to buy 

* In Stock—for immediate delivery 

* Models with up to 500 c.f.m. displacement 


To support every Stokes customer—we offer a 
complete application engineering advisory service 
of trained vacuum specialists. Write for complete 
literature or application assistance on all models. 


to obtain enough additional data Vacuum Equipment Division 
to check against the original F. J. STOKES CORPORATION 


icle. Thi 
5500 Tabor Road, Philadelphia 20, Pa. 


nature of much of our consulting 
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solved with the 
MULTIWHISTLE 
Air Jet Generator 


¢ Reduces drying 
time 

Saves space 

¢ Saves product 


Drying heat sensitive 
products? Put acous- 
tic waves to work for 
you and chop up to 
30% off drying time — without heat! 

Here’s how it works, Ultrasonic 
waves produced by the Multiwhistle 
cause an alternating pressure and 
expansion. 

Moisture is eliminated from prod- 
uct in much the same way as from a 
sponge submitted to a series of alter- 
nate compressions, 

Working in conjunction with stand- 
ard drying techniques, a Multiwhistle 
installation can reduce drying time 
up to 30% without harm to product. 

Installation is simple; no moving 
parts, no maintenance. Operates on 
air or gas pressure of 40 to 70 psi. 

The Multiwhistle is ideal for de- 
foaming applications, too. Get full 
information.Write for Bulletin RB-12. 


VIBRO-CERAMICS DIVISION 


Gulton 
industries, 
Inc. 


Metuchen, 
New Jersey 


in Canada: Titania Electric Corp. of Canada, Ltd. 
Gananoque, Ontario 


PRO CON... 


practice has changed, so that I 
do not have as much access to 
applicable data as before. 

However, the reason the origi- 
nal curve was set up on a per- 
centage basis was to reduce the 
need for such corrections. Obvi- 
ously, if construction costs are 
increasing and their indirect 
costs are based on a percentage 
of construction costs, there 
should be no change reflected due 
to escalation. 

My original concern in estab- 
lishing the curve was that it 
properly represented the prevail- 
ing ratios of indirect costs to 
construction costs. The number 
of points available to me for 
plotting this curve was limited, 
and I always welcome any addi- 
tional data which might affect 
this relationship. 

JAMES P. O’DONNELL 


Consulting Engineer 

New York, N. Y. 

> We would be glad to hear from 
any reader who might be in a posi- 
tion to report current ratios of en- 
gineering and other: indirect costs 
to total project costs.—ED. 


What Is a Ceramic?—II 
Sir: 

I read with considerable inter- 
est your article in the Sept. 8 is- 
sue (pp. 123-134) on “Nonmetal- 
lic Inorganics.” You have done a 
fine job of covering the field of 
ceramic products used for con- 
struction in the chemical field. 

I am slightly puzzled why you 
chose to call these products 
“nonmetallic inorganics.” It is 
almost a tongue twister. 

Maybe the people in your in- 
dustry better understand this 
terminology, but we in the ce- 
ramic field have been struggling 
uphill for many years to educate 
the public out of the idea that 
ceramics deals with things other 
than pots, dishes and artware. It 
is true that we are to blame for 
the lack of general publicity on 
ceramic products. It hurts con- 
siderably when you tell a person 
you are a ceramic engineer, and 
he answers, “Oh, you make 
flower pots, dishes or artware! 
And what are you doing in a steel 
mill?” 

We need the help of people in 
your position to promote general 
knowledge of the field of ceram- 
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Because at Taber, 
your PUM 
NEEDS will re- 
ceive the personal 
attention of high- 

ly specialized 
pump engineers 

.. your objectives 

are most likely to 

be realized. Many 

of the oldest, larg- 

est and most re- 
spected producers in 
the chemical industry 
have and are using 
both Taber service 
and pumps. 


NOTE, the vertical de- 
sign pump permits 
locating stuffing box 
above and out of liquid 
level .. nothing to leak. 
Horizontal Pumps, 
write for Bulletin C-355. 
Vertical, Bulletin V-837. 


Est. 1859 
291 ELM ST. 
BUFFALO 3, N. Y. 


i 

H 

j 

TABER 

PUMP CO. | 

TABER 
186 


~ FOR HIGH-PRESSURE 
CORROSIVE SERVICE: 


Figure 2117 
double disc. (above) 
Available in sizes 1/2” 
to 8”. 

Figure 2217 for 

solid wedge. 

Sizes Y2" to 12” 

In addition — screwed, 


Sizes Yo” to 2”. 


Other 300 Ib. designs 
including globes, 


and socket weld ends. 


300 Ib. Aloyco Stainless 
Steel Gate Valves 


swing and lift checks; 
jacketed and tank 
valves. 

600 Ib. designs also 
available. 


Materials 
Types 304 and 304L 
Types 316 and 316L 
Aloyco 20 
Monel and nickel 
Hastelloy alloys 

B and C 


For more information on Aloyco 
valves for your specific corrosive 
service, write for Bulletin #7 to 
Alloy Steel Products Company, 1301 
West Elizabeth Ave., Linden, New 
Jersey...the one manufacturer spe- 
cializing in Stainless Steel Valves 
exclusively. 9.3 


Longer Lasting 


ALOYCO 


VALVES 


_ ALLOY STEEL PRODUCTS COMPANY 
Linden, New Jersey 


« PRO & CON 


ics. After all, we are almost 
brothers; we have stolen quite a 
few chemical engineering gradu- 
ates as substitute ceramic engi- 
neers. They make mighty fine 
ceramic engineers, although we 
never admit it in their presence. 

ERNEST B. SNYDER 


Wheeling Steel Corp. 
Steubenville, Ohio 


& Mr. Snyder himself has provided 
one answer to the question of why 
we used the term “nonmetallic in- 
organics” instead of the word. “ce- 
ramics.” It is simply that the word 
“ceramics” is often misunderstood. 
The other reason is that diction- 
ary definitions of the word “ceram- 
ics” are not broad enough to include 
all the construction materials which 
can be specifically identified as 
“nonmetallic inorganics.” Our 1953 
edition of “Webster’s New Colle- 
giate Dictionary” defines ‘“ceram- 
ics” as: “Articles formed wholly or 
partiy of clay and baked.”—Ep. 


Military vs. Industry 
Sir: 

Mature chemical engineers 
with families who spent four 
years in World War II—and a 
good part of it on the front lines 
—will sob when they read Mrs. 
Name Withheld’s_ sad _ story 
(Dec. 1, p. 160). 

Let her be consoled by two 
thoughts: (a) That her husband 
is doing a duty that all citizens 
should uniformly contribute, and 
(b) that a great deal of the de- 
tailed technical knowledge he has 
so carefully stored up will not do 
him much good on his first in- 
dustrial job. 

If Mr. Name Withheld is un- 
happy now, it’s going to be 
rough when he gets into indus- 
try. For instead of designing 
plants he will probably find him- 
self doing all kinds of nit-picking 
that the proverbial “intelligent 
clerk” could do and which he 
never dreamed was the everyday 
business of engineering. 

And if he has the kind of tal- 
ent known as “getting along” or 
maybe even “leadership,” he will 
find his military duty profitable. 
The chemical industry is ob- 
sessed with just such things and 
will pay a lot more for them than 
for theory, calculations and good 
engineering judgment. 

VERNON R. GUTMAN 
Waco, Tex. 
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CASTINGS of 
Meehanite 
Nihard 
Herculite 


For corrosion-, and abrasion- or 
shock-resistant castings of high 
strength, consult the Foundry 
Division of KENNEDY VAN 
Saun. All services are pro- 
vided for castings up to 
55,000 pounds—design, pat- 
tern-making, casting, heat 
treating, machining and full 
laboratory control. 


See your Chemical Engineer- 
ing Catalog for a full listing 
of KENNEDY products for the 
Chemical & Process Industries. 


Foundry Division 
KENNEDY VAN SAUN 


MANUFACTURING & ENGINEERING CORPORATION 
DANVILLE, PA. 
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Castings 


can be more than con- 

ventional piping. Almost 

any roughly cylindrical shape 

can be cast centrifugally provided 

a straight hole through the center is 
allowable. In the casting machine the 
molten metal is thrown outward, making 
it impractical to cast solid. 


This Duraspun Screw Conveyor is typical of the 
unusual castings produced in our centrifugal casting 
department. On straight piping, our machines are 
capable of turning out pipes ranging in 22” to 31” OD 
and, according to diameter, up to 15’ long. 


If you are interested in superior castings — more uniform, denser and 
pocket-free castings — order centrifugal castings. Write us about your 
requirements and we'll recommend the proper alloying elements to 
meet your corrosive, high temperature, abrasive conditions. 


OFFICE AND PLANT: Scottdale, Pa. 
EASTERN OFFICE: 12 East 41st Street, New York 17, N. Y. 


ATLANTA OFFICE: 76—4th Street, N.W. 
CHICAGO OFFICE: 332 South Michigan Avenue 


DETROIT OFFICE: 23906 Woodward Avenue, Pleasant Ridge, Mich. 


“SERVICE... 


“TECHNICAL 


Contents of This Issue 
Chemicals & materials.. 188 
Construction materials... 191 
Electrical & Mechanical 
equipment 
Handling & Packaging. . 
Heating & Cooling 
Instruments & Controls. . 
Mechanical equipment. . 
Pipe, fittings, valves. 
Process equipment 
Pumps, blowers, compres- 
sors 
Services & processes... 


Chemicals 


Acetal Resins 32 p. manual on the 
properties and uses of company’s 
butyral and_ polyvinyl 
ormal contains formulations, other 
ap suggestions. 

Shawinigan Resins Corp. 


Aldehydes. ... p. booklet covers 
physiological properties, specifica- 
tions and test methods, bibliogra- 
phy, storage and handling, specific 
specialty applications. 

188 Union Carbide Chemicals 


Alloy, Ni-Base 12 p. booklet alloy 
for control of stress corrosion 
cracking lists physical, chemical 
ery mechanical properties, other 
ata. 
188C Haynes Stellite Co. 


Amino Acids 3 p. list of amino 
acids and biochemicals available 
from company. Notes which are 
available in commercial, research 
or developmental quantity. 

General Mills, Inc. 


Ammonium Bicarbonate 
tinct & unusual combination of 
properties of Solvay Ammonium 
it a valuable ma- 
rial in many processes. 
si *Allied C lll Solvay Process Div. 


Antioxidants “- “Catalin Anti- 
oxidants” ully documented 
laboratory data on physical & 
chemical properties, effectiveness 
in various applications. 
188E Catalin Corp. of America 


Butyl Sponge 14 p. Bulletin 202 
evaluates blowing agents and ex- 
amines effects of their concentra- 
tion, curing cycles & heat condi- 
tioning on end properties. 
188F Thiokol Chemical Corp. 


Caustic Soda 40 page manual sums 
up newest techniques for handling 
& storage of liquid caustic soda. 
Contents include er diagrams 
of ete. 
167 *Hooker Corp. 


* From advertisement, this issue 
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LITERATURE 


Catalyst Carriers Alundum cata- 
lyst carriers & supports are fully 
outlined in Bul. No. 7. Alumina 
carriers have excellent mechanical, 
thermal & chemical stability. 

83 *Norton Co., Refractories Div. 


12 p. Bulletin R-614 in- 
cludes compounding data for use of 
fine - particle, water - fractionated 
clays, Polyfils, in natural and syn- 


thetic polymers. 
189A J. M. Huber Corp. 


Clays, Calcined 18 p. brochure 
TSBG-6 contains results of a study 
of effects of the clays on properties 
of acrylic, styrene butadiene, 
i acetate paint systems. 

Georgia Kaolin Co. 


Detergent 4 p. brochure No. WC 
1713 explains how especially de- 
signed detergent performs in all 
phases of dairy of milk plant op- 
oa. Product features, applica- 

on. 
189C Whistlclean Corp. 


Diethyl Succinate 4 p. bulletin 
gives physical, physiological and 
chemical properties of the suc- 
cinate, useful intermediate for 
mordants, plasticizers. 
189D Union Carbide Chemicals Co. 


Emulsified Buffing Compounds 
new booklet “Alkanolamines and 
Derivatives” includes a listing of 
properties, applications and han- 
dling methods. 
15le *Union Carbide Chemicals Co. 


Epoxy Resins “Liquid Polymer- 
Epoxy Resin Systems’ describes 
proper methods for selecting and 
compounding liquid polymers with 
Suitable epoxy resins 
189E Thiokol Chemical Corp. 


Suggested in- 
clude those for plastics, dyes, per- 
fumes & pharmaceuticals. Further 
information is contained in the 
booklet “Esters.” 

151b *Union Carbide Chemicals Co. 


Fatty Acids 4 p. “Specifications 
and Characteristics of Fatty Acids” 
covers stearic and oleic acids, hy- 
drogenated fatty acids and glycer- 
ides, animal, vegetable acids. 
189F Emery Industries, Inc. 


* From advertisement, this issue 


Want to build up your 
files and keep them up-to- 
date? You can get any publi- 
cation in this comprehensive 
guide — free — just for the 
asking. 

It’s easy — simply circle 
item’s number on the Reader 
Service Postcard and mail. 
Replies will come directly 
from companies offering the 
literature. 


PRESS L LEVE 


MARGE at pase OF FLAM 


Pressurized Pressurized 
Dry Chemical Bic Dry Chemical 


Kidde dry chemicals kill more fire faster! 


Granted top rating by Underwriters’ Laboratories, these two new 
Kidde dry chemical extinguishers pack the extra punch you need to 
knock out stubborn blazes. These 2- and 5-pound Kidde units put 
out as much fire as eight and sixteen one quart carbon tetrachloride 
portables respectively. They are perfectly balanced for fast action, 
are light in weight, easy to operate even while wearing gloves. And 
—no pin to remove, no valves to turn, no inverting or bumping 
needed. Just aim at fire and press the lever! Pressurized, they can 
be easily and quickly recharged with air or nitrogen. No pressure 
cartridge needed. Write for more information on these new Kidde 
extinguishers — easiest-to-operate of all dry chemical portables. 


Walter Kidde & Company, Inc. 


R tidde ® 128 Main St., Belleville 9, N. J. 
RSS RIN il Walter Kidde & Company of Canada Ltd. 


Montreal — Toronto — Vancouver 


VISIT KIDDE BOOTHS 1510-12 AT THE 
CLEVELAND PLANT MAINTENANCE SHOW, JANUARY 26-29 
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CASTER AND WHEEL. 
problem? 


Get the Right 
Answers from 


Check THESE ADVANTAGES: 


RUBBER TREADS . . . a wide choice of 
treads suited to all types of floors, includ- 
ing Darnelloprene oil, water and chemical- 
resistant treads, make Darnell Casters and 
Wheels highly adapted to rough usage. 


RUST-PROOFED . . . by zine plating, 
Darnell Casters give longer, care-free life 
wherever water, steam and corroding chem- 
icals are freely used. 


LUBRICATION . . . all swivel and wheel 
bearings are factory packed with a high 
quality grease that “stands up" under at- 
tack by heat and water. Zerk fittings are 
provided for quick grease-gun lubrication. 


STRING GUARDS .. . Even though string 
and ravelings may wind around the hub, 
these string guards insure easy rolling at 
all times. 


check your local 
telephone book. 


DAR CORPORATION, LTD. 
{LOS ANGELES COUNTY) CALIFORNIA 
~ A STREET, NEW YORK 13, NEW YORK 


CLINTON ILLINOIS 


LITERATURE .. . 


Graphite 8 p. Catalog Section s- 
4905, “Nuclear Graphite,” contains 
tabular data on average properties, 
comparative data on neutron ab- 
sorption & scattering, etc. 
19uC Ansul Chemical Co. 


Grease, Automotive 23 p. “Sum- 

~ nae Report on Road Evaluation 

a Multipurpose Automotive 

Grease” was prepared by Southwest 
Research Institute. 

190B Climax Molybdenum Co. 


Hydroquinone Derivatives Catalo 
discusses physical and chemica 
properties, specifications, toxicity 
and applications of hydroquinone 
dimethyl & monomethy] ether. 
190C Ansul Chemical Co. 


Levulinic Acid a particularly in- 
teresting chemical with polyfunc- 
tional characteristics. Acts both 
as a crboxylic acid & as a ketone. 
A new Bul. 301-A, is offered. 

12-13 *The Quaker Oats Co., Chem. Div. 


Lubricants 20 p. “Development of 
a New Motor "OI" describes the 
many factors that go into develop- 
ment work; Vol. 44, No. 12, of the 
periodical “Lubrication.” 
90D The Texas Co. 


Organo- Metallics 36 p. brochure 
catalogs over 200 compounds by 
main constituent elements. Covers 
physical constants, standard pack- 


aging, prices. 
190E Stauffer Chemical Co. 


Oxo Alcohols Complete informa- 
tion on specifications and charac- 
teristics of Oxo Alcohols and many 
other high-quality petrochemicals 


Enjay Company, Inc. 


1-Pentanol is now being produced 
in two grades of purity. ‘Technical 
bulletin listing properties, analyses 
and suggested uses is now available. 
Send for your copy. 
15la *Union Carbide Chemicals Co. 


Plasticizers Technical Bulletin 413 
covers two epoxidized fatty acid 
esters which impart low tempera- 
ture flexibility to vinyls and heat, 
light stability. 
90F Emery Industries, Inc. 


Powdered Chemicals Garlock No. 
8536 available thin-section 
(.005” to .060”) continuous tapes up 
to 12” wide, & in 1/16” & thicker 
sheets up to 48” x 48” in size. 

165 *United States Gaskets Co. 


Silica, Colloidal 8 p. Bulletin K5 
describes physical and chemical 
of silical in suspension, 
ists present and potential applica- 
tions. 
190G National Aluminate Corp. 


Silicone Coatings 4 p. booklet de- 
scribes the time and money which 
can be saved from use of sili- 
cone anti-adhesive paper coatings. 
Photographs show performance. 

Dow Corning Corp. 


Silicone Intermediates 12 p. data 
sheet on products used by chem- 
ical, resin, paint & plastics manu- 
facturers to improve heat and 
weather resistance. 

1901 Silicones Div., Union Carbide 


Succinic Anhydride 39 p. Bulletin 
I-11 details many reactions of the 
anhydride and its acid. Includes 
formulations, bibliography, physi- 
ological properties. 

190. National Aniline Division 


*From advertisement, this issue 


YARWAY | 
IMPULSE STEAM TRAP 


FINE SCREEN 
STRAINER 


This Yarway team has 

scored high—over a million 
installed on all types of steam 
equipment. Stocked and sold 
by 270 Industrial Distributors, 
For free Steam Trap Book, 
write YARNALL-WARING Co., 
137 Mermaid Ave., 
Philadelphia 18, Pa. 


YAR WAY | 


with confidence 
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WHY 


are Viking 
rotary pumps 


BETTER? 


BECAUSE 


they are 
Mechanically 
Superior 


The Viking "gear-within-a-gear" 
pumping principle makes liquids 
flow into and through the pump, 
changing direction ever so slightly 
until liquids are trapped. This ac- 
tion cuts turbulence, foaming, cav- 
itation and power consumption to 
a minimum. As a result, liquids are 
delivered in a smooth, positive 
flow... free of aeration, 


TESTED 


In test after test the superiority 
of Viking's pumping principle has 
been proved over other rotary 
pump action... and even more 
pronounced when handling fluids 
of 750 SSU and thicker. Learn the 
complete story on Viking rotary 
pumps, Send for free catalog 


59SC. 


VIKING 


Pump Company 
CEDAR FALLS, IOWA, U.S.A. 
In Canada it's "ROTO-KING" pumps 


SEE OUR UNIT IN 
CHEMICAL ENGINEERING CATALOG 


CuemicaL 12, 


LITERATURE . 


Sulfuric Anhydride, Stabilized...... 
Sulfan steps up efficiency of sul- 
fonations sulfations. Available in 
tank cats and 750-lb drums. 


63 
*Allied Chemical, General Chem. Div. 


Wood Treatments...... 4 p. brochure 
BP2020 covers wood treatments 
and finishes for interior and ex- 
exterior application. Gives specific 
application & coverage data. 
191A L. Sonneborn Sons 


Construction Materials 


Alloys...... Alloy No. 25 reduces cor- 
rosion caused by hot mixtures of 
nitric & hydrochloric acids. A 104- 
page corrosion book is available on 
request. 

155 Haynes Stellite Co. 


Chemical Porcelain...... is corrosion 
resistant & ideally suited for han- 
dling acids of all concentrations. 
Also abrasion resistant. Descrip- 
tion & specifications. 

*Lapp Insulator Co., Inc. 


Coatings...... Plastisol Coatings offer 
corrosion protection. Sprays thick- 
nesses of up to 60 mils per coat 
conforms even to complicated 
shapes. Bulletin VP3. 

202 *Metal & Thermit Corporation 


Coatings...... Plasite corrosion-resist- 
ant coatings are formulated with 
a combination of high resistant 
resins to achieve highest possible 
chemical resistance. Bul. 258. 

L194 *Wisconsin Protective Coating Co. 


Coatings, Protective...... Kerpon pro- 
tects against acids, fumes, caustics, 
abrasives and heat. It is faster to 
apply, cuts plant maintenance. In- 
formation available. 

BR212 *Kerr Chemicals, Inc. 


Ductile Iron...... Facts on Ni-Resist 
ductile irons contained in 28-page 
booklet. Details engineering prop- 
erties & commercial applications 
with photos, tables & graphs. 

109 *The International Nickel Co., Inc. 


Fabrication....... Brochure “Working 
With Metal” gives factual informa- 
tion on designing, engineering and 
specialized fabrication in chemical 


processing. 
192 “The Boardman Co. 


Insulation, Pipe...... molded of fine 
glass fibers. Available in a com- 
plete range of copper tubing & iron 
pipe sizes to 36”, plain or jacketed, 
for hot or cold lines. 

161 *Gustin Bacon Mfg. Co. 


Material of Construction...... Vitreosil 
for thermal shock resistance, chem- 
ical inertness in tubing. Guards 
purity of your compounds & offers 
electrical properties. Bulletins. 

L168 *Thermal Amer. Fused Quartz Co. 


Bulletin PLA-5 gives detailed in- 
formation. 
4 *Metals & Controls Corp. 


Packings, Saddle..... increase through- 
put in packed columns. Bulletin 
S-29 contains full data on more 
effective packed tower operation 


needs. 
56 *U. S. Stoneware Co. 


*From advertisement, this issue 
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HIGH 
PRESSURE 
GAUGES 


USED IN 
REFINERIES 
AND 
CHEMICAL PLANTS 
THROUGHOUT 
THE WORLD 


REFLEX 


Single or Multiple 
Sections 


TUBULAR 


Gauge Cocks 


Large Chamber 
Reflex Gauges 


Heated or Cooled 


Gauges 
SEND FOR 
COMPLETE 
CATALOGUE «<> @ 


STRAHMAN VALVES, Inc. 
16 Hudson St., New York 13, U.S.A. 
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uses this 
solids 
contact 
reactor 
shell... 


built by BOARDMAN 


If your company needs precision-built metal products, 
you can put Boardman's metalcrafting skill to profitable 
use The carbon steel reactor shell above, built to the 
specifications of the Cochrane Corporation for Phillips 
Petroleum's Andrews, Texas, gasoline plant, is another 


example of ‘'Boardmanability.” 


Boardman's long experience in working with metals— 
carbon, high-tensile and stainless steels, wrought iron, 
aluminum and others—can make metal work for you. 
And Boardman can assist you in design and engineer- 
ing, as well as in specialized fabrication. Call Board- 
man collect, for consultation or for quotes on your 


next chemical process project. 


il 
THE BOARDMAN CO. 


OKLAHOMA OKLAHOMA 


Write for the brochure “Working with metal...at Boardman” 


LITERATURE . . 


Paints, Vinyl Alkyd...... 4 p. “Some 
Studies on ae Water Vapour Per- 
meability and the Corrosion Pro- 
tective of Vinyl 


Pain 
192A Wet Ground Mica Assn. 
Protective Coatings...... 16 p. “Acry- 


loid Acrylic Ester Resins for Coat- 
ings” presents tables of properties, 
compatibilities, uses for acrylic 
polymer solutions. 
192B Rohm & Haas Co. 


Steel Grating....... Rigid, one-piece 
construction makes installation 
easy. New ideas about grating, in- 
cluding space ed platforms & 


aves in Bul. 2 
102 Co. 


Wire Cloth...... available in all corro- 
sion resistant metals, in a wide 
range of meshes, ranging from very 
coarse to extremely fine. Latest 
literature available. 

R183 *Newark Wire Cloth Co. 


Electrical & Mechanical 


BH Drive:..... New features include 
the hardened and lapped spiral 
bevel gears and a new motor 
mount. The complete story is con- 
tained in Bulletin No. 972. 

216 *The Pfaudler Co. 


Drives, V-Belt...... Dyna-V is capable 
of handling up to three times as 
much horsepower in a given space. 
A bulletin on this new line, includ- 
ing selection tables is offered. 
22-23 *Dodge Mfg. Corp. 


Explosion-proof Equipment..... A com- 
plete line of explosion-proof elec- 
trical equipment such as recepta- 
cles, lighting fixtures, flexible cou- 
plings, switches, etc. 

58 *Appleton Electric Co. 


Gearmotors...... available in vertical 
& horizontal, right angle & paral- 
lel shaft, worm, helical & herring- 
bone gearing. In % thru 125 hp. 


sizes. 
215 *Reliance Electric & Engineering 
Limit Switches...... Catalog 84 gives 


complete details on three types of 
heavy-duty limit switches. Several 
actuator designs for each type are 
shown. 

192C Micro Switch 


Motor...... Super Seal motor design is 
completely unaffected by moisture, 
dust, dirt, oil, acids & alkalies. 
Available in_ any integral horse- 
power size. Data available. 

37-40 *Allis Chalmers Mfg. Co. 


Motors....... Features include, top- 
mounted gas-to-water cooler, oil 
pump, motor & oil filter, inert-gas 
temperature gauge, etc. ‘Additional 
features in Bulletin No. 226. 

42 *Electric Machinery Mfg. Co. 


Motors, Enclosed...... Designed to give 
extra protection against corrosive 
abrasive and explosive elements. 
Motors deliver full-rated hp under 
the toughest service conditions. 

9 *Wagner Electric Corp. 


Rectifier Systems....... Semiconductor 
power rectifier systems offer power 
conversion for the electrochemical 
industry. Complete information in 
Bulletins GEA-6684 & 6375A. 

24-25 *General Electric Company 


*From advertisement, this issue 
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LITERATURE .. . 


COMBUSTION SYSTEMS FOR 


hardened worms & nickel-bronze 


gears. Facts on how right-angle 

AIR-HEATING CUSTOM ENGINEERED B 

operation or process, Bul. 145. 

69 *Cleveland Worm & Gear Co. 


High efficiency through matched components 


sible use . . . over 1500 varieties. 
Meet all conditions of moisture, 
chemical action, abrasion and high “ * 
temperatures. Catalog 32-E. 

T205 *Thermo Electric Co., Inc. 


Handling & Packaging 


Conveyor, Fluidizing Airslide 
Fluidizing conveyor can help stop 
noise & air pollution, as well as 
speed flow & reduce maintenance 
cost. Power requirements small. 


Materials Handling Complete 
> 


data on the new model H-25 Pay- 
loader available. Handles more 
material per hour at less cost per 
ton. Carry capacity of 2,500 lbs. 

8 *The Frank G. Hough Co. 


Plastic Liners Booklet offers help- 
ful information on liners for con- 
tainers, bags for products & ma- 
terials and specialties for custom 
packaging, machinery, etc. 
193A Protective Lining Corp. 


Pneumatic Conveying A 12-page 
guide is offered. Discusses types of 
systems, illustrates & diagrams 
high & low density arrangements, 
shows equipment. Bul. M-588. 
184a *The Day Company 


Portable Bag Closer Model CR re- 
quires no installation, supports or 
plant space. Available with or with- 
out tape a attachment. Com- 

e. 


plete catalog 
B224 *Dave Fischbein Co. 


Storage Tanks Bulletin 574 de- 
scribes horizontal & vertical stor- 
various installations plus descrip- ; 
tion of auxiliary equipment. Eclipse high-velocity air-heating combustion systems are 

the Day Company individually job engineered using standard components. 


Vibrators... ..Electro-permanent mag- The typical system illustrated has a capacity of 2,000,000 
btu/hr with air velocities past the burner assembly in the range 
vibration impact. Complete story | of 2000 to 3000 fpm. Recirculating temperatures of 600° pose 

a—— *Eriez Mfg. Co. eae no problem for standard Eclipse line burners. The superior 

retention-type Eclipse line burner array permits a uniform 

rate firing pattern, resulting in uniform heat distribution at high 

material .. . variable from ounces air velocities. 

Systems of either higher or lower capacity can be designed 
R169 *Eriez Mfg. Company to suit any air-heating requirement. 

Eclipse engineers are at your service to assist on any 

special requirement. Remember, single-source responsibility is 


Heating & Cooling your best choice in the long run. 
Write today for complete information on any Eclipse com- 
bustion system or component. 


Cooler Roto-Louvre coolers are 
available with two types of recircu- ECLIPSE FUEL ENGINEERING CO. 


lation arrangements, depending 1121 Buchanan Street, Rockford, Illinois 
on desired extent of heat recovery. EXPORT: Ad. Auriema, Inc., 85 Broad St., New York 4, N.Y. 
Puts waste heat to work. 

9 *Link-Belt Company 


Combustion Systems High-velocity 
air heating combustion systems are 
individually job engineered using INDUSTRIAL 
Complete in- Eclipse 

ormation on request. 
193 *Eclipse Fuel Engineering Co. ® COMBUSTION DIVISION 


2 &3. Line Burner Sections 
4. Locktite Safety Shut-off 
Valve 
5. Service Governor 
6 Gas Cock 
7. Motorized or Solenoid Gas 
Valve : 


- 
ae 
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Unimix Machine 
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FOR CORROSION-RESISTANT 
COATINGS 


PROVEN IN THE 
PROCESS INDUSTRIES 
@ STEEL TANK LINING 
@ CONCRETE TANK LINING 


@ PROTECTION OF STRUCTURAL 
STEEL, FUME DUCTS AND 
EQUIPMENT 


CONCRETE FLOORS 
TANK CARS 


FOR IMMERSION SERVICE 


FOR HEAVY DUTY 
MAINTENANCE SERVICE 


PLASITE Protective Coatings are 
formulated with a combination of 
high resistant resins to achieve 
highest possible chemical resis- 
tance. 

Epoxy 

Phenolic 


Polyurethane 
Polyamid 

Furane Chemical Rubbers 
Hypalon Vinyl 


COLD SET COATINGS 

_ HEAVY BUILD using stendard spray or 

brush methods. 

_ WIDE CHEMICAL RESISTANCE to acids, 
caustic solvents, salts, de-ionized 
water, and aq 

HIGH TEMPERATURE RESISTANCE not 
affected by thermal shock. 
AIR DRY field applications. 
EXCELLENT BOND — No Primers on 
whit2 metai blasted surface. 
HIGH BAKE COATINGS 
@ STRAIGHT PHENOLICS 
@ EPOXY PHENOLIC 
@ PLASTICISED PHENOLICS 
CAULKING COMPOUNDS 
PRIMERS 
HIGH RESISTANT — Quick drying. 
HEAT RESISTANT COATINGS 


Ternperature to 1200°F. 


WRITE today for new 
bulletin No. 258 with com- 
plete details, application 


é &, information, etc. — with- 

WISCONSIN 

protective 


coating 
COMPANY _ GREEN Bay. wis. 


REPRESENTED IN PRINCIPAL INDUSTRIAL AREAS 
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LITERATURE .. . 


Hydraulic, air & steam 
ejectors simplify han- 
dling of fluids, vapors, gases & “hot” 
materials. In a variety of standard 
& special designs. 
178d *Penberthy Mfg. Co. 


Heating Equipment The complete 
story on Grid unit heaters, blast 
heats, & Grid radiation for chemi- 
cal use are contained in catalog 


No. 956. 
213 *D. J. Murray Mfg. Co. 


Kilns, Rotary Kiln shells are fab- 
ricated of quality steel plate. The 
main gear of a rotary kiln is made 
in halves & usually of cast steel. 
Bulletin #1115. 

36 “Traylor Engr. & Mfg. Co. 


Steam Trap combined with fine 
screen strainer makes a good team 
for steam. All the details are con- 
tained in the “Steam Trap” book 
that is offered. 

R-190 *Yarnall-Waring Co. 


Thermo-Panels Type AP features 
about twice as much heat transfer 
surface per sq. ft. as compared 
with old pipe coils. Type EP is 
easily installed. Data offered. 

BL 212 *Dean Products, Inc. 


Cooling Towers. ....Counterflow Cooling 
Tower Bul. 4.9.080A is available 
with information on operation, ca- 
pacity & a wide variety of factors 
influencing performance. 

163 *J. F. Pritchard & Co. 


Instruments & Controls 


Analyzer, Particle Size a general 
purpose device for measuring size 
distribution of small particles, 
especially subsieve particles. be- 
tween 0.1 & 40 microns. Bulletin. 
147 *Mine Safety Appliances Co. 


Chromomax Analyzer can 
equipped with dual column switch- 
ing or electronic integration. An- 
alyzer solves process stream mea- 
suring problems. 

50 *Leeds Northrup Company 


Chromatograph, Gas 
for monitoring multiple compon- 
ents in a complex process stream 
Detailed instrument specifications 
in data file 2p-1-14. 
54 *Beckman Instruments, Inc. 


Comparators Handbook, “Modern 
PH and Chlorine Control” gives the 
theory and ——"s of pH con- 
trol. Tlustra and describes the 


full line. 
L195 *W. A. Taylor & Co. 


Control, Liquid Level available 
for controlling level changes from 
1%” to 150 ft. Multi-stage switching 
when desired. Detailed informa- 
aoe. is available. 


*Maenetrol Inc. 


Controls LimiTorgue controls can 
be field-mounted on existing valves 
of all types. It protects seats, discs 
& stems from damage. Informa- 
tion in Catalog L-550. 

21 *Philadelphia Gear Corp. 


Gage, Multi-Pointer Features 
compact size, choice of colors, fluo- 
rescent illumination, colored scales, 
unlimited indications etc. Addi- 
tional information available. 

106 *Bailey Meter Company 


*From advertisement, this issue 


eed '2 to 44 Microns? 


Sturtevant Micronizers* 
Make 325 Mesh Obsolete 


i 


=] PRIMARY PRODUCT 
COLLECTOR 


One Operation 
Reduces, Classifies 


Sturtevant Micronizers 
, grind and classify in one 
operation in a single cham- 
ber—provide fines in range 
from % to 44 microns to 
meet today’s increased prod- 
uct fineness needs. Can han- 
dle heat-sensitive materials. 
Production Model 
(1S in. chamber) 
No Attritional Heat 

Particles in high speed rotation, propelled by 
compressed air entering shallow chamber at angles 
to periphery, grind each other by violent impact. 
Design gives instant accessibility, easy cleaning. 

No moving parts. 

Classifying is Simultaneous 
Centrifugal force keeps oversize material in 
grinding zone, cyclone action in central section of 
chamber classifies and collects fines for bagging. 
Rate of feed and pressure control particle size. 
Eight Models Available 

Grinding chambers range from 2 in. diameter 
laboratory size (% to 1 Ib. per hr. capacity) to 
large 36 in. diameter production size (500 to 4000 
lbs. per hr. capacity). For full description, request 

Bulletin No. 091. 


Engineered for Special Needs 
A 30 in. Sturtevant Micronizer is reduc- 
ing titanium dioxide to under 1 micron at 
feed rate of 2250 Ibs. per hr. For another 
firm, a 24 in. model grinds 50% DDT to 
3.5 average microns at a solid feed rate 
of 1200-1400 Ibs. per hr. A pharmaceutical 
house uses an 8 in. model to produce 
procaine-penicillin fines in the 5 to 20 
micron range. Iron oxide pigment is being 
reduced by a 30 in. Micronizer to 2 to 3 
average microns. 
Sturtevant will help you plan a Fluid- 
Jet system for your ultra-fine grinding and 
classifying requirements. Write today. 


Can Test or Contract 
Micronizing Help You? 


Test micronizing of your 
own material, or produc- 
tion micronizing on con- 
tract basis, are part of 
Sturtevant service. See for 
yourself the improvement 
ultra-fine grinding can con- 
tribute to your product. 
Write for full details. 
STURTEVANT MILL 
Co., 100 Clayton St., 
Boston, Mass. 


"REGISTERED TRADEMARK OF STURTEVANT MILL CO. 
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TAYLOR COMPARATORS 


Make pH, Chlorine, 
Phosphate Tests in Minutes 


Here’s a really fast way to get data 
for trouble-free chemical processing, 
water purification, and waste treat- 
ment operations. Taylor Compara- 
tors give you quick, accurate pH, 
chlorine or phosphate determinations _ 
that help you control many chemical i 
processes. To test, just fill the middle 
test tube with treated sample and | 
move color standard slide across until — 
colors match. You then read values — 
direct from the slide. The entire 
operation takes only minutes. 


For Complete 
Water Analysis 


TAYLOR WATER 
ANALYZER 


Make fast, 

accurate tests 

for color, am- 

monia, nitrite, nitrate, 

chlorine, total iron, man- 

ganese, silica, copper, fluoride, bro- 
mine, aluminum, nickel and low 
chromate simply by using separate 
color standard slides with basic set. 


Contains color | 
standards covering the 0-10 

ppm range which can be extended by 
diluting the sample. 


STANDARDS GUARANTEED. 
All Taylor liquid color standards 
carry an unlimited guarantee against 
fading. Use only Taylor reagents and 
accessories with Taylor Comparators 


LITERATURE .. . 


Gages, Liquid Level Direct reading 
type designed with exclusive feat- 
ures for range of pressure, temp- 
eratures, corrosive conditions or 
other specific requirements. 
178a *Penberthy Mfg. Co. 


Catalog gives complete 
data on high pressure gauges, 
gauge cocks, large chamber reflex 

auges & heated or cooled gauges. 
end for your copy. 
R191 *Strahman Valves, Inc. 


Liquid Meter Capacities from 2 to 
1000 gpm. in bronze; from 20 to 100 
gpm. in stainless steel. A Meter 
Application Bulletin 566-A is now 
being offered. 

176 *Neptune Meter Company 


Regulator, Flow Rate Type Fisa 

unit that automatically measures 

& controls fluid-flow regardless of 

variations in supply or discharge 
pressures. Bul. No. 581. 

3 *The W. A. Kates Co. 


Regulator, Temperature 
1006 Safety type is completely self- 
powered. Sizes 4” thru 4”, single 
or doubie seated & three way 
valves. Bulletin D-AC. 

174 *Controls Co., Fulton Sylphon Div. 


-Here’s how to get 
high vacuum 


at lower cost... from 


WHEELER 


comme warte 
TO CONDENSERS 
STAGE EvECTOR 


wits 
im CONDENSERS 


TO 


Tan PIPES 
Steam 


VACUUM BUBBLE TOWER 


warece 


Tan 


Transducer, Electro Pneumaiic 
Explosion proof design makes it 
ideal for use under hazardous con- 
ditions. No extra relays or boost- 
ers needed. Information. 

103 *Fisher Governor Co. 


Transet Indicator This new addi- 
tion is designed to permit x 
mounting of either the bellows 
type or stacked diaphragm t 
Transet controllers. Full details 
44 *Taylor Instrument Companies 


Pipe, Fittings, Valves 


to assure accurate results. 

SEE YOUR DEALER for Taylor sets or 
immediate replacement of sup- 
plies. Write direct for FREE 
HANDBOOK,"Modern pH and 
Chlorine Control”. Gives theory 
and application of pH control. 
Illustrates and describes full line. 


W. A. TAYLOR “3° 


414 STEVENSON LANE @ BALTIMORE 4, MD. 


Fittings Details available, includ- 
ing information on the full line 

of tri-Sure Clinch-on fittings. . . 

25 different assemblies, all appli- 
cable to one standard pail opening. 
*American Flange & Mfg. Co., Inc. 


Oil Suction & Discharge 

hose stands pressures to 600 psi. 

In sizes 2” to 12” I.D. in galvanized 

or stainless steel & bronze pres- 
sure carrier. Tech. data sheet. 

79 *Pennsylvania Flexible Tubing Co. 


Now nine kinds of Ace pipe 
available plus pumps, valves, tanks, 
& special equipment to solve most 
any corrosion or contamination 

roblem. 
72a *American Hard Rubber Co. 


Pp Bulletin TS-1A gives com- 
plete details on fluoroflex-T pipe. 
It resists corrosion, and can handle 
hydrofluoric acid with complete 
safety & no maintenance problems. 
93 *Resistoflex Corp. 


Pipe Connectors handle pressures 
to 75 psi, dependent on size. They 
can be supplied to fit any pipe 
size from %” to 12”. Full infor- 
mation on request. 

V7 *Crane Packing Co. 


Pipe, Flexible Poly ideal for water 
lines, drains, underground pipe or 
conduit. Sizes % to 2”, long coils. 
Additional information in Bul, CE- 
57. 


173 *American Hard Rubber Co. 
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In Refining Operation—3-stage C.H. Wheeler Tubejet® 
Air Ejector draws off exceptionally large volumes of 
gases and vapors; produces high vacuum in bubble 
tower. Cost is low because Tubejets, with no moving 
parts, seldom need maintenance. 


WATER TO INTER CONDENSER 

aim suction 

waree 
COOLING e two 
with 
set 
CONDENSER 


CONDENSER — 


VAPOR LINE 


TO 


Tau 


EVAPORATOR 


In tion, Tubejet Ejector works with Wheeler Baro- 
metric Condenser to produce high vacuum. Initial cost 
of Ejector is low and installation is easy because of light 
weight and simple connections. 


ver artes 


In Distilling—2-stage, non-condensing Tubejet pro- 
duces high vacuum in the still. Note Wheeler Surface 
Condenser and Jet After-Condenser, too. Tubejets op- 
erate simply; have stainless steel, bronze and cast 
iron corrosion-resistant materials. Result: many Tube- 
jets still operating after 35 years service! 

FREE! 35-page catalog showing and describing many other 
ways to improve vacuum operations and save money, 
too! Ask for Catalog 1462. 


Process Equipment Division 


C..H. WHEELER MFG. CO. 


19th and Lehigh Avenue «+ Philadelphia 32, Pa. 
Steam Jet Vacuum Equipment © Centrifugal, Axial and Mixed Flow Pumps 
Steam Condensers © Marine Auxiliary Machinery © Nuclear Products 
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YOU SAVE MONEY WAYS 
DRUM MODULATIC 


WATER-TUBE BOILERS 


OO BPH 
in only 
40 sa. ft. 


“WORLD'S MOST COMPACT HEAT AND POWER PACKAGE" 


YOU SAVE 
expensive plant space. Compact, efficient; take only one-fourth the space required 
for other boilers of comparable ratings. Fit anywhere—unused corners, aisles, on 
balconies; largest size takes only 5’ x 8’ floor space. 

YOU SAVE 
on installation costs. Delivered completely assembled and wired; need no special 
foundations, no forced-draft chimney. Fit through plant doors—wall removal un- 
necessary. Can be installed and operating in hours. 

YOU SAVE 
on operating economies. Completely automatic—supply ‘“‘push-button” steam quietly, 
efficiently, economically. Feature ‘‘cotton-soft’’ 15-second start. Delivers instant hot 
water, or full steam pressure in 5 minutes from cold start. Burns oil, gas, or both. 

YOU SAVE 
on maintenance. Water tubes are so arranged that they make up multipass fire tubes 
.»- to combine the effectiveness of both types of construction without the disadvan- 
tages of either. No impingement stresses—no tube sheets to repair or replace. 
Entire unit is covered by 1-year materials and workmanship warranty. 5-year tube warranty 
includes $50 labor allowance. 

YOU SAVE 
because of Vapor Drum Modulatic flexibility. Multiple-unit installations meet widely- 
varying steam or hot-water requirements. Single, coordinating control turns indi- 
vidual units off or on as demand varies—ends the inefficiency of idling larger boilers. 
(Controls are standard with easily maintained or replaceable parts.) Unit sizes: 20 to 
200 hp; 0-15, 5-150 psisteam pressure ; 670,000 to 6,690,000 btu/hr; unlimited hot water. 
(Heavy duty Modulatics are also available in 9 sizes with pressures to 1000 psi.) 


DEFERRED PAYMENT PLANS AVAILABLE IF YOUR CASH HAS OTHER WORK TO DO 
Send me free literature: Cc Drum Modulatic Bulletin 475; C Modu- 
VAPOR HEATING _[atics for pressures to 1000 psi, Bulletin 586; CT Extended Payment 
CORPORATION Terms Bulletin 486; C] Hydrolatic Hot Water Boiler Bulletin 490. 


Dept.2-4, Name 
80 East Jackson Boulevard 
Chicago 4, Illinois 


Address 


City, Zone, State. 


LITERATURE... . 


Pipe, PVC Easy to install, it can 
be threaded, cut, welded, drilled. 
has excellant insulation pro- 
rties, is unaffected by most al- 
& acids. Booklet available. 

*B. F. Goodrich Co. 


Pipe, Pyrex is chemically inert. 
it withstands extremes of thermal 
shock. It takes fewer 
for installation. Pyrex Pipe manual 
available. Bul. PE-3. 

30-31 *Corning Glass Works 


Safety FEead Quik-Sert safety 
head isolates the relief valve from 
the product under pressure. Stops 
product loss at normal operating 
pressures. Reduces shutdown time. 

*Black, Sivalls & Bryson 


Seal, Mechanical External me- 
chanical seal offers stuffing box 
pressures to 35 psi. Seal faces are 
adjustable externally by single set 
screw arrangement. Bul. CP55l. 

170 *Chemical & Power Products, Inc. 


Tube Maintenance Tools 
the condenser cleaner, 
cleaner, the internal tube cutter, 
etc. contained in illustrated Bul- 
letin #58. 
196A Airetool Manufacturing Co. 


3%” wall. Available in 
intermediate alloy steels & 
tenitic stainless grades. 

*The Timken Roller Bearing Co. 


Tubing & Pipe Weld-tool stainless 
tubing & pipe offer uniformity for 
all your requirements. A _ techni- 
cal bulletin outlining properties, 
& recommended uses is offered. 
90 *The Carpenter Steel Co. 


For use where all-iron or 
brass-trimmed iron valves are sub- 
ject to seat corrosion. Complete 
technical & specification data in 
Circular AD-2313. 
115 *Crane Company 


Instant, split second act- 
ion with full flow, available in 
Sentry Latch type & Sentry Piston 
type valves. Detailed information 
in Bulletin 500. 

53 *Coppus Engineering Corp. 


alves Type K “Y” valves are 
available in Durimet 20, Durco 
18-8-S-Mo, Monel, Nickel, Chlori- 
met 2 & Chlorimet 3. Complete de- 
tails of construction in Bul. V/7a. 
157 *The Duriron Co., Inc. 


Complete line includes all 
types of valves in bronze, iron, 
steel & corrosion resistent metals 
& alloys, for pressures from 125 to 
more than 2500 lbs. Details. 

73 *The Wm. Powell Company 


Valves, Control for hot or cold 
flows ... or other process flow con- 
ditions. Available in a wide range 
of types and sizes. New Catalog 
C800-1 is offered. 

89 *Minneapolis-Honeywell 


Valves, features exclusive 
“floating shank” which saves on 
installation, eliminates strains com- 
mon to forced installations. Special 
valves & accessories. 
178b *Penberthy Mfg. Co. 


Valves, Gate for high pressure 
corrosive service. Different designs 
for every size requirement. Bul. 
No. 7 gives complete information 
for specific corrosive service. 
L187 *Alloy Steel Products Co. 


*From advertisement, this issue 
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LITERATURE .. . 


Valves, Gate in the handling of 
problem fluids & gases. Now avail- 
able in %” through 24” sizes. Data 
on initial & long-range costs & 
ene will interest you. 

*Darling Valve & Mfg. Co. 


Valves, Lubricated Plug have full 
pipe area opening. They provide 
through-conduit flow with mini- 
mum turbulence & pressure drop. 
Full details in Catalog 400. 

145 W-K-M Div. ACF tndustries Inc. 


Valves, Stainless Steel include 
types & alloys to satisfy most serv- 
ice requirements. A new stain- 
less steel valve catalog is offered. 
Send for your copy. 

10-11 *Jenkins Bros. 


Valve, Steel Plug ositively 
leak-proof. The Be offers 
many advantages. New 
on the “O-Seal” is available on re- 
quest. 

101 *Wedgeplug Valve Co. 


Valves, Wafer....available in a var- 
iety of alloys to handle fluids or 
semi-solids over a wide temperature 
& pressure Complete infor- 
mation in Catalog 167. 


Valves, Fittings, Flanges & Unions 
Catalog F-10 contains the complete 
line available to industry. Its 432 
thumb indexed pages feature new 


in THE FHERMAL vortex burner! types & trims for, all conditions. 


Short, clean flame and compact size make the THERMAL 


Vortex Burner the perfect solution to many industrial waste disposal Process Equipment 


problems. Combustible liquid and gaseous wastes can be fed directly 


into the burner, eliminating the need for expensive, space-consuming 


incinerators. Combustion takes place quickly with an absolute mini- action furnaces. Centrifugal equip- 
ment in equipment from 1,100 to 


mum of smoke and odor. Where necessary, a conventional fuel may 


be fired to supplement the firing of the waste material. Simply and “Roll-Away” design in- 


j creases drying capacity by reducing 
compactly designed, the THERMAL Vortex Burner can also become down-time in multiple dryer opera- 


the nucleus of an efficient heat recovery system. tion. Complete details are avail- 
- on this new dryer. 


*J. P. Devine Mfg. Co. 


THERMAL'S laboratory facilities are available for trial burning of Dryers & Coolers feature gentle 
iti j j action which prevents degradation; 
wastes. In addition, our staff of engineers is equipped to do complete ~ structural vibration. Units 
‘i j j available with electrical or mech- 
turn-key designs to solve your waste burning problems. For further anical vibrating drives. 


*The Jeffrey Mfg. Co. 


Some of the waste materials that the THERMAL 
Vortex Burner has burned include: steel in a wide variety of sizes 

for many industries. 

TL214 *Arthur Harris & Co. 


information, write for Bulletin #116. 


1. Paint and 4. Aromatic 
lacquer residue. water mixture. Filters Fulfio filters, with genu- 
ine Honey-comb filter tubes, pro- 
2. Nitrogen rich 5. Phenel ter vide continuous micro-clarity for 
petroleum residue. : : all types of industrial fluids. Tech- 


y nical literature offered. 
3. Ethylene dichloride. 6. H2S punwenee 15 *Commercial Filters Corp. 
Filters Bulletin EF/2 features 
Wet & Dry Cake Discharge Design 


7. Nitrated and chlorinated aromatics. 
charts & complete illustrations of 
the haa ~ Cycle of vertical 
ressure rs. 
Other Thermal Products 00A The Duriron Company, Inc. 
& Services: 
Gas, Oil & Combination Filters, Dust The new bag has 3 
Burners equal size sections. Each pocket 
Heat Exchangers has two spacers, making a total 
of six per bag. Other in 
Bul. 105 & Dust Control Catalog. 
Submerged Combustion 
Combustion & Heat *The W. W. Sly Mfg. Co. 
Transfer Equipment 


THERMAL 


Thermal Research & Engineering Corp. 


CONSHOHOCKEN e PENNSYLVANIA 
REPRESENTATIVES IN PRINCIPAL CITIES 


*From advertisement, this issue 
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LITERATURE . 


Filtration Equipment 
of pressure filters-filter presses, 
vertical leaf lilters, horizontal plate 
— & others. Literature is avail- 
able. 
162a *T. Shriver & Co. Inc. 

Hammer Mills....Reversible Hammer 
Mills feature super-strong rein- 
forced steel plate frame & heavy 
duty oversize forged steel rotor 
shaft. Facts available. 

45 *Williams Patent Crusher & Pulverizr 


High Vacuum Equipment 
page catalog showing and describ- 
ing many ways to improve your va- 
cuum operations is now available 
on request. 
R-195 


*C. H. Wheeler Mfg. Co. 


Ion Exchange for the purification 
of literally hundreds of chemical 
roducts. Details covering an ana- 
— ecomomics study are avail- 

e. 
95 *Industrial Filter & Pump Mfg. 


Lixator....a fully automatic rock salt 
dissolver. Available in many stan- 
dard sizes from 24” to 120” in di- 
ameter. “Brine for Today’s In- 
dustry” describes Lixate Process. 
52 *International Salt Co., Inc. 


Micronizer grind & classify in one 
operation in a _ single chamber. 
Classifying is simultaneous and 
eight models are available. Full 
details on request. 

R194 *Sturtevant Mill Company 


Mills, Impact New bulletin tells 
efficient method of achieving part- 
icle size reduction by centrifugal 
force. Available in sizes to meet 
individual requirements. 

201A Safety Industries, Entoleter Div. 


Mixers A full line .. . side drive, 
tank top, portable or tripod & 
continuous pipeline mixers etc. 
For all your fluid mixing needs, 
Bulletin 582. 

171 *New England Tank & Tower Co. 


Mixers, Centrifugal A compact 
unit adaptable to continuous or 
botch system. Offers increased 
capacities, with agglomerate reduc- 
tion, colors intensified. 

201B Safety Industries, Entoleter Div. 


Mixers, Double Planetary are pre- 
cision engineered for powerful 
thorough mixing. Mixing action is 
continuous. All models described 
in a new bulletin. 
201C Charles Ross & Son Co., Inc. 


Process Equipment Mixers, sifters. 
blenders, roller mills & pilot plant 
equipment for-all processing. Com- 
plete details in catalog which is 
available. 

166 *J. H. Day Company 


Processing Equipment Engineers 
can impartially recommend the 
right equipment to meet specific job 
requirements. Facts on dryers, 
flakers, kettles, etc. in Cat. 380. 
14-15 *Blaw-Knox Co. 


Rotary Batch Mixers Available in 
choice of stainless steel, hot-rolled 
steel or vinyl-coated steel, rotary 
mixers accurately blend without 
stratification. 
201D Munson Mill Machinery Co. 


Screens, Vibrating Important new 
design, compact, high capacities, 
low power requirements for long 
life under rugged conditions. Avail- 
able in all sizes. 

201E Safety Industries, Entoleter Div. 


*From advertisement, this issue 


NEW SCY DYNACLONE.. 


NEW "ROLLER CLEANER’’ 
provides greatly simplified 
method of cleaning dust from filter 
bags. Resilient rubber rolis automati- 
cally adjust to form a positive dust seal 
as each row of bags is cleaned by 
atmospheric air. 


DUST FILTER 


FILTERED. 
AIR 


CLEANING AIR 
FROM ATMOSPHERE 


Patent Nos. 2583039, 2695681, 2867289. Other Patents Pending. 


NOW! As Much As 
3 TIMES LONGER 
FILTER BAG LIFE 


NEW SLY ‘‘RESIST-O-WEAR”’ 
FILTER BAGS (patent pending) 
provide complete dust filtration 
with as much as three times longer 
life than conventional bags. This 
has been proved on the toughest 
field installations. 


The new bag has three equal-size 
sections. Each pocket has two 
spacers, making a total of six per 
bag. Weight is distributed on 


three seams rather than one, mini- 
mizing strain. A special protective 
flap on the back end prevents 
abrasion from incoming dust. 


Now standard in the new ‘‘Roll- 
Clean’’ Dynaclone, Sly ‘‘Resist-O- 
Wear” bags combine with all the 
other superior Dynaclone features 
to assure greatest dust collect- 
ing efficiency with unequalled 
maintenance-free service. 


ALL THESE FEATURES IN ONE DUST FILTER 


@ New “Resist-O-Wear" bags last as much 
as three times longer. 


@ Constant suction at dust sources—com- 
plete dust collection. 


@ Automatically self-cleaning for continuous 
operation. 


SEND FOR 


@ Free-rolling cleaner. Complete dust seal 
—automatic seal adjustment. 


® Greater filtering capacity; smaller space 
requirements. 


@ Simplified construction for ease of ine 
spection and servicing. 


New Bulletin 105 and 


New 36-page Dust Control Catalog 104. 
THE W. W. SLY MANUFACTURING CO. 


4771 TRAIN AVENUE 


CLEVELAND 1, OHIO 


OFFICES IN PRINCIPAL CITIES 
OVERSEAS LICENSEE: ANDREW AIR CONDITIONING LTD., LONDON S.W. 1, ENGLAND 
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MORE WAYS TO PROFIT FROM PLASTISOLS LITERATURE . . . 


Selection Guides...... to simplify & 
ton your specification & selec- 
t of _ separators, puri- 
mist extractors. ese 

202A The V. D. Anderson Co. 


Vortex Burner...... for industrial waste 
disposal problems, such as paint 


COATING A 
FILTER PRESS & lacquer residue, nitrogen rich 
petroleum residue, aromatic water 
mixture, etc. Bul. #116. 
200 Thermal Research & Engr. Corp. 
{ Pumps, Blowers, Compressors 


Air Conditioning Systems...... Katha- 
bar systems for obtaining continu- 
ous air at sub-freezing dry bulbs 
& dew points in industries. Addi- 
tional information available. 

3 *Surface Combustion Corp. 


Air Jet Generator...... helps solve de- 

j tion on this new economical ap- 

contained in Bulletin RB-12. 

L186 *Gulton Industries, Inc. 


Compressors...... Four types available 
for your pressure or vacuum re- 
quirements. Centrifugal, Recipro- 
cating, Axi-Compressors and Eject- 
ors for many applications. 

71 *Ingersoll-Rand Co. 


Compressors...... All the wearing parts 
such as cylinder liners, cross head 
guides, valves, etc. are replace- 
able at your plant. Bulletin 543- ll 


gives details. 
vi *Joy Mfg. Co. 


Fans, Corrosion Resistant...... Bulle- 
tin F/20 offers complete construc- 
tion & size selection details. Charts 
& specifications of all types for 
handling all corrosive fumes. 
202B The Duriron Company, Inc. 


corrosion protection with Unichrome Plastisols 
Fans, Rubber-lined...... No possibility 
of seperation, hardening or crack- 
CUTS DOWN tte te 
service there is a fan to handle the 
: Details in Bul. 2424-F. 


*Buffalo Forge Co. 


REPLACEMENT COSTS _ 


chemical, whether a thin watery 
slurry or an extremely viscous ma- 
terial. Discharge is uniform, non- 


(Applicator: General Coating Co., 
Woodbridge, N. J.) 


By withstanding constant contact with chemiczul! 

y active 
and umes, Unichrome Plastisol Coatings make even “Robbins Inc. 
ordinary metals fit for severely corrosive environments 

Pumps...... Cc lete information on 
They substantially lengthen equipment life, cut maintenance horizontal and vertical designed 


= ps for your pumping needs. 
o bulletins are now available. 


and replacement costs. 
355 and No. V-837. 


These baked viny] coatings shrug off both physical and 
chemical abuse with a seamless, resilient, pore-free skin. inte. Rew 
They’re chip-proof, a i j Pumps, Rotary...... deliver liquids in 
y P-P brasion resistant. a smooth, positive flow . “~ of - 
Unichrome “Super 5300” Plastisol sprays thicknesses of aeration. | Com plete story on these 
up to 60 mils per coat, conforms even to complicated 59SC. p 
shapes. It provides, in effect, a vinyl “sheet” applied through aaa bin. = 
a spray gun, with no fitting, no waste, no air pockets. Pumps, Sump...... Available in auto- 
matic, electric, explosion-proof, 
Expert applicators in key locations can coat any object a i a pg standard types in R 
of any size that can be maintained at curing temperatures, pene” engineering data offered. 
178¢ *Penberthy Mfg. Co. 


Or your own crews can do it. Send for Bulletin VP3. 


Pumps, Vacuum...... Microvac pumps 
are compact-require little height or 
floor area. Models with up to 500 
c.f.m. displacement. Complete lit- 


METAL & THERMIT Corporation 
185 *J. J. Stokes Corp. 


GENERAL OFFICES: RAHWAY, NEW JERSEY 

Pittsburgh * Atlanta * Detroit East Chicago Los Angeles 

in Canada: Metal & Thermit—United Chromium of Canada, Ltd., Rexdale, Ont. *From advertisement, this issue 
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15 -to-1 
COMPACT HEAT ExcHaNcers | Down 


JUST PUBLISHED—A master reference of 
modern data and methods to help you effec- 

tively design and analyze compact heat ex- W 
changers. Presents essential information on 
heat transfer and flow friction. EHighty- 
ranging from flow throug anks of bare 

circular tubes to surfaces with all eee of Uniform 
fins. Includes an extensive set of heat- 

exchanger solutions in both tabular and 
graphical form. By W. M. Kays and A. L. 


London, both Prof. of Mechanical Engg., 
Stanford U. 156 pp., 136 illus., $6.00. Accu racy 


PUMP OPERATION 
AND MAINTENANCE 


To help you operate pumping installations 
efficiently and economically, this handy 
manual covers every major class and type 
of pump in use in industrial, municipal, 
marine, central station, and similar installa- 
tions. It gives you complete, specific, step- 
by-step instructions you need for installing, 
starting up, routine operation, periodic 
maintenance, and major overhauling. Pho- 
tos, drawings, and illustrative examples 
make each procedure that much clearer. By 
Tyler G. Hicks, Mech. Engr., formerly 
Assoc. Ed., Power. 310 pp., 383 illus., $9.00. 


TYPE "F” 
THE PROPERTIES OF FLOW RATE REGULATOR 
GASES AND LIQUIDS 


Gives proved methods for estimating and 


MORE ACCURATE —— 


correlating properties Of pases Both in flow controi and 
and liquids. Eac rocedure is critically 
reviewed in the light of its accuracy, sim- +’ NEW \ set point adjustment 


plicity, and type of information it requires. ‘4 ; 

Makes specific recommendations of methods fF | MORE ADAPTABLE —— 
that offer the best means of estimating each * IMPROVED . . 
ncludes scores of useful tables. By Robert iqui icati 
M.L.T.; and Thomas K. Sherwood, Prof. o J 

Chem.’Engg., M.LT. 386 pp., 62 illus., 87 MORE FLEXIBLE —— 


tables, $10.00. sae . With 15 to 1 turn down 


6 books in one! 


Published A 15-to-1 “turndown” with a twist of a 

fANUAL TYPICAL APPLICATIONS is now Ge 
ENGINEERING MANUAL improved TYPE “F” Regulator—a 
outside your own practical direct-acting, self-contained unit that au- 
ids outside your own — a practica 2, a 
reference ot daca and methods in architectural tomatically measures and controls fluid- 

a Bn Fag Covers most-needed es- flow regardless of variations in supply or 
sentials — everything from basic principles to discharge pressures. Quickly and easily 
Ed installed, it performs all the functions of 
450 illus. and tables, $9.50 a complete fluid-flow control es = 
the desired flow rate on the direct read- 
FREE EXAMINATION Batch p ing, uniformly graduated 160° dial... 
peels then forget it! The TYPE “F” Regulator 
327 W. dist New York 36, does the rest. Kates TYPE “F” Regula- 
Send me book(s) checked below for 10 days’ exam- tors offer ater accuracy, handle a 
ination on approval. In 10 days I will remit for Fi 
book(s) I Keep, plus few cents for delivery costs, a wider range of liquids with greater stabil- 
delivery costs if you remit with this coupon same 1 7 ity, yet faster response than ever before! 
bepress > Economical — their ultra-simple design, 
rugged construction features mean longer 
© Hicks—Pump Operation & Maintenance, $9.00 Pressure filtration control life. less service needs. Standard units are 

rated from 0.02-0.20 to 100-550 GPM. 
© Perry—Engineering Manual, $9.50 Special units can be supplied for unique 
applications. 
DON’T BUILD A SYSTEM — 


Get full details and description— 
write for New Bulletin No. 581 


Company INSTALL A THE Ww. A. KATES COMPANY 
Position Department 0 
write" MeGraw-il int 
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creates one of the largest 
BACKWASH VALVES ever built! 


Made of Ductile Iron 
Grade 60—45—10 


We used the Dry Sand method of molding 
in making this Backwash Valve (used in a 
Steam Turbine Condensor) because of its 
massive size it was more efficiently and 
economically made in a pit where there is 
no necessity for having large, cumbersome 
iron flasks. 


Ductile Iron was used because it meets the 
needs for low-cost castings with mechanical 
properties approximately those of steel. 
Then too, it has qualities of machinability 
that are exceptionally similar to gray iron. 
Kutztown’s craftsmen made the patterns, 
casting and finished machining. 


We'll be happy to place your name on 
our mailing list to receive regular issues of 
the “KUTZTOWN REVIEW”. 


* PRESSURE IRON 


* GRAY IRON 
* LO-ALLOY 


14,000 Ib. Backwash Valve Body being 
bored on a horizontal 41/2” oversize G & 
L. Main flange 901%" O.D., 
Nozzle flanges 59/2” O.D., 48” 1.D. 


* HIGH TENSILE IRON 


IRON * DUCTILE IRON « NI-RESIST 


KUTZTOWN FOUNDRY & MACHINE CORP. 
KUTZTOWN, PENNSYLVANIA 


FISCHBEIN 
Potable 
BAG 


MODEL CR 


AIR OPERATED 


Recommended for use in 
areas where explosion- 
proof electrical equip- 
ment would normally be 
required. 


Available with or without 


FISCHBEIN 


Tape Binding Attachment 


Produces perfect tape-bound closures. 
Complete portability maintained. At- 
tachment can be quickly removed when 
tape binding is not required. 

For details and complete catalog file of 
Fischbein Bag Closing Equipment... write. . . 


DAVE FISCHBEIN CO. 


2720 30th Ave. S., Depi.3C, Mpls. 6, Minn. 


@ Requires no installation, 
supports or plant space. . 


e@ Power trans- 
mitted by fibre 
gears that re- 
quire no lubri- 
cation. 


@ Handles textile 
and paperbags. 


e Weighs only 
Ibs. 


® 


LITERATURE . 


Services, Processes, Misc. 


Chromatographic Columns 8 p. 
data sheet GC-90-MI list the char- 
acteristics of 22 chromatographic 
columns along with their important 


204A Beckman 


Coated Gloves for handling abra- 
sive & oily, greasy materials. A 
new bulletin S-7924 on the Plastifab 
line, with helpful applications chart 
is offered. 
46a *American Optical Co. 


3-Dimensional Drafting in- 
formation on “Designing in 3-D” 
is available. Offers one source of 
supply for thousands of engineered 
parts & materials. 
R168 *Scott Industries, Inc. 


Extinguishers, Dry Chemical 
sizes of 2%-lb. & 5-lb. are available. 
Pressurized, they can be easily & 
quickly recharged with air or 
nitrogen. Information. 
*Walter Kidde & Co., Inc. 


Filter Fabric For complete infor- 
mation about filter fabrics a handy 
booklet is available. It gives facts 
on filter fabric for your filtration 
problems. 

55 *Wellington Sears Co. 


Industrial Models 10 p. booklet 
contains tabulated specifications 
for a line of scale model com- 
ponents. Photographs, drawings of 
components and piping assemblies. 
204 Industrial Models, Inc. 


Laboratory Supplies 20 p. Catalog 
G358 includes specifications on new 
items, such as Erlenmeyer flasks, 
stoppers, graduates, sinks of poly- 


propylene. 
204C Scientific Plastics 


Membrane Filter Booklet describes 
details of procedures for use of 
membrane filters and holders in 
dust and aerosol analysis. For 
safety, air-pollution research. 

204 Gelman Instrument Co. 


New House Organ Kelvin Scaie, 
news bulletin, contains current in- 
formation on cryogenics and fields 
related to cryogenics. Contributors 
are company staff. 
204E Arthur D. Little, Inc. 


Safety Equipment New 48-page 
catalog aids selection, application 
and maintenance of protective 
equipment for 17 basic classifica- 
tions of industrial hazards. 
204F Chicago Eye Shield Co. 


Spectroscopic Graphite 20 p. loose- 
leaf bound catalog S-58 gives physi- 
cal properties of spectroscopic 
graphite rods. New product pages 
supplied as available. 
204G United Carbon Products Co. 


Splash Goggle recommended for 
protection against liquids, 
spray impact. Available with 
both clear and green lenses and 
frames. Headband is all rubber. 
46b *American Optical Company 


Tower Cleaning Specialized clean- 
ers circulated through the tower. 
Literature & details for any clean- 
ing problems, towers, tanks, pumps, 
compressors, fittings, etc. 

16 *Oakite Products, Inc. 


* From advertisement, this issue 
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CHEMICAL 
ENGINEERS 
ARE 
REMARKABLE 
PEOPLE 


They devise means of making products 
that vary all the way from tranquilizers 
to jet fuels, from cosmetics to fer- 
tilizers. They develop and plan the 
production processes; design, build, 
operate, maintain and manage the 
nearly 11,000 plants of the United 
States’ Chemica! Process Industries. 


THAT’S WHY 

CHEMICAL ENGINEERING publishes five 
times as many design engineering ar- 
ticles as any other CPI publication... 
and nearly twice as many as all other 
CPI publications. This year a new de- 
partment, Design Notebook, has been 
added. 


THAT’S WHY 
CHEMICAL ENGINEERING’s editors 
travel over 110,000 miles per year fer- 
reting out new methods and techniques 
that will help you keep up with the best 
in the field. 


THAT'S WHY 

Each issue of CHEMICAL ENGINEERING 
brings feature articles and reports by 
outstanding authorities and CHEMICAL 
ENGINEERING’s own staff of engineers- 
turned-editors ...dealing with all facets 
of chemical operations... from the 
chemistry to the costs. 


Chemical Engineering 


@ McGraw-Hill Building, ® 

New York 36,N.Y. 
blished_ every other monday for 

Chemical Engineers in all functions 


Thermocouple Wires 
Quality - Variety - Delivery 


Thermo Electric makes thermocouple and thermocouple extension wires 
for every possible use—actually over 1500 varieties. Just a few seconds 
with a T-E Wire Catalog will find the exact type you need. Solid and 
stranded conductors are available in all standard calibrations. The most 
modern types of insulations will meet all conditions of moisture, chemi- 
cal action, abrasion and high temperature. Our own complete facilities for 
wire drawing, insulating and calibrating guarantee you unmatched quality. 
Prompt delivery on most types from our large stock. 
Write for New Wire Catalog No. 32-E 


Thermo Electric 


SADDLE BROOK, NEW JERSEY 
In Canada — THERMO ELECTRIC (Canada) Ltd., Brampton, Ont. 


HE, 


AT 4 


SPECIALIZED WELDED “2% FABRICATIONS 
é 
for example 


VACUUM 
RETORTS 


This heavy INCONEL Vacuum Retort 

is one of a number of such designs 

being produced by ROLOCK. Approxi- 

mately 2 feet in diameter by 8 feet high, it is used for high- 
temperature vacuum annealing. 


By entrusting such work to ROLOCK, you gain the many ad- 
vantages of competent engineering supervision; production 
personnel thoroughly experienced in the problems and materials 
involved; a modern plant fully equipped for inspection and 
testing as well as fabrication. 


Rolock facilities and skills cover a wide range of work in 
pressure and vacuum equipment, specialized processing carriers, 
furnace retorts, covers and bells, trays, tanks, fabrications and 
assemblies in Inconel, Incoloy, Monel, the Hastelloys, and Stain- 
less Steels. Send us an outline of your requirements. 


Put your problems up to: 
ROLOCK INC., 1340 KINGS HIGHWAY, FAIRFIELD, CONN. 
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THERMOCHEMISTRY SPECIALIST 
SALARY TO $15,600 CLASSIFIED... 


ESQUIRE PERSONNEL SERVICE 
202 South State Street Chicago 4, IMinois 
HArrison 7-6337 


LINDE 


Offers Openings in the field of 


PROFESSIONAL CRYOGENIC ENGINEERING 


SERVICES 


Chemical and Mechanical Engineers 


Modern industrial and military applications of liquid gases at ultra-low temperatures 
demands increasing technology in the field of Cryogenic Engineering. 
Linde t hall i jects involving basic studies in thermodynamics, heat 
transfer, fluid flow, distillation, vacuum technique, equipment design, instrumentation 
and controls, process engineering, pilot plant design and operation. 
E. J. CORELL These projects, which include research, development and design gi ing ciated 
with production and distribution of helium, hydrogen, oxygen, nitrogen and argon as 
ENGINEER low temperature liquids or gases, are in progress at the Tonawanda Laboratories of 
Chlorine—Soda Ash— Perchlorethylene the Linde Company. 
Pigments and Related Product These Laboratories, one of the largest of the 25 lab ti owned and operated 
Desi ign—Reporte—Operation by Union Carbide Corporation, are equipped with the most modern engineering facili- 
413 Rose Blvd. Tels: Akron, O. TE 64271 ties. Located one mile north of the Buffalo City ‘mite in the Township of Tonawanda, 
Akron, Obio they are surrounded by many fine residential districts. Nearby Buffalo offers the usual 
urban advantages. Call or write for appointment and send resume to: 


MR. J. E. McMAHON 
TONAWANDA LABORATORIES 
CARL DEMRICK 
Technical Translations A DIVISION OF UNION CARBIDE CORPORATION 
P. 0. BOX 44 
tee TONAWANDA, NEW YORK 
53 Bo. Broadway Yonkers, N. Y. 


MERRILL W. MacAFEE » SELLING OPPORTUNITY OFFERED 


Consulting Engineer Engineering Editors Manufacturer of Heat Exchangers and Pres- 


— Vessels, located in New Jersey, wants 
: - llurgical-Mint sales representatives in various parts of 
pancgaeataaaladaaabaa Asis Opening on Chemical Engineering’s edi- country. Representatives should have con- 
LUdlow 38-1778 7668 Santa Fe Ave. torial staff for engineers to solicit, evalu- tacts in oil refineries, power plants, chemical 
FRontier 5-6145 Huntington Park, Calif. ate and edit articles on chemical engi- plants Engi- 
neering thod cti trends and neering, Class. Adv. Div; P. O. Box 12, New 
equipment. Unusual opportunity to broaden York 36, N. Y. 
contacts, education and experience. Re- eee om 
The C. W. NOFSINGER COMPANY quirements: Degree in chemical engineer- EMPLOYMENT SERVICE 
ee ing with thorough knowledge of funda- = 
In Engineering mental principles; up to five years of en- Better Positions—-$6,000 to $50,000. Want 
It’s the PEOPLE that Count’ gineering experience; interest in instru- a substantial salary increase, more opportu- 
mentation, process development or design: nity or different location? This national 48 
~~~ _ ability to evaluate eng year old service connects you with best 
® tion; able to write clearly and accurately; openings. You pay us only nominal fee for 
307 East 63rd Street @ Kansas City 13, Missouri t work well with people; initiative and negotiations; this we refund when employer 
mus i N York City location. pays placement fee. Present position pro- 
nm ° articulars. R. W. Bixby, Inc., 553 Brisbane 
KNOWLES ASSOCIATES ment and all other pertinent information to: Bide, Buffalo 3, N.Y. si 
EE John R. Callaham, Editor-in-Chief Salaried Personnel $5,000-$30,000. This 
nationwide service successful since ‘ 
ee ee a Chemical Engineering finds openings in your field. Sells your abili- 
Heavy Chemical—Ore Dressing Street ties; arranges contracts. Present position 
New York 36, New Yor' protected. Write for details—Jira Thayer 
Bowling Gre n 9-3456 
ont. 


FOSTER D. SNELL, INC. 
Chemical & Engineering Consultants CLASSIFIED... 


Research, Process Development. Pilot Plant 
Studies Plant Design, Location Studies Con- S 
struction Supervision Start-Up & Operation. 

Equipment Design. Packaging & Materials Han- 


dling Studies. Cost Analyses. Trouble Shooting. 
29 W. 15th St. WA 4-8800 New York 11, N. Y. 


i—3’ x 9’ Williams single deck vibrating screen. 


Consult NO. 430 HIGH CHROME S.S. PIPE Pree 


1—54” French still with condenser 
these SPECIALISTS 290" of 144"; 6890" of 2: 7492" of 244": 
374’ of 3”. 85,000 Ibs. at 19¢ Ib. Located 
Let them save your time by bringing at Meadville, Pa. MBA. FISCHER 
their broad experience in their specialty NEWMAN’S, INC Sat Siewert Avene Brooklyn 22, N. Y. 
to bear on your problems. Box 1865, Tulsa, Okla. LUther 2-5228 EVergreen 8-1164 
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CENTRIFUGALS 


Tolhurst 40’ Susp. Stainless, 15/712 H.P. 
Fletcher 40’ Susp. Steel 15/712 H.P. 
Fletcher 30°’ Susp. 316 $.S., Vaportight 
Merco Model B-16 Bronze 20 H.P. 

Bird 18’ x 28’ Continuous 304 S.S. 

Bird 32” x 50’’ Continuous 316 S.S. 

Bird 18’ x 28’ Continuous Steel 

Sharples C-20 and C-27 Super-D-Hydrators 
Sharples PN 14 Super-D-Canters 316 S.S. 


KILNS—DRYERS 


Traylor 11‘ x 155’, Vulcan 8’ x 125’ 
Louisville 6’ x 50’, 6’ x 25’ Steam Tube 
Link Belt 502-16 Roto-Louvre Steel 

Link Belt 705-24 Roto-Louvre Steel 

Link Belt 604-24 Roto-Louvre 316 S.S. 
Ruggles-Coles 108’ x 70’ Type XA-18 
Buffalo 6’ x 45’, Monel Line 

Bros. Eng. 5’ x 40’ with 2’ x 28’ Cooler 
Bonnot 7’ x 60’ with Lifters 40 H.P. 
United Iron Wks 8’ x 115’ with drive 


MILLS—PULVERIZERS 
Geymend 73036 High Side 3 Roll Mill 
Jeffrey 36” x 24-50 HP. 

Jeffrey 24” x 18 Type A-2, 30 H.-P. 

Jeffrey 20’ x 12’, and 15” x 8” Type A 
Penna. #C3-30 Hammermills 60 HP. 
Raymond #1 Impact Pulverizer 

Raymond #0000 & #00 Impact and Screen 
Fitz Model K14 Comminuter 316 S.S. 
Hardinge 8’ x 30’ Conical Ball Mill 125 H.P. 
Mitts & Merrill Size 15 CF Hogs 
Komarek-Greaves 30” x 14’4” Pug Mills 
2TH—3TH—4TH Micro Pulverizers 


VESSELS—TANKS 


Pfaudler 750 gal. glass lined jktd, agit. 
Pfaudler 200 gal. glass lined jktd, agit. 
Nooter 750 gal. steel jktd 300 psi 

2500 gal. Hastelloy B Tank with coil 

50 gal. jktd Stainless 50 psi 

Girdler 9” x 46” Votator 316 S.S. 

72” x 30’ Bubblecap Column 20 tray 316 S.S. 
Braun 24” x 60’’ Column 30 tray Steel 
Karbate 19” x 12’5’ Column, New 

8’ x 15’ Stainless Clad Tank 5600 gal. 
8’ x 15’ Rubber Lined Tank 5600 gal. 

7’ x 33'6” Steel Presssure Vessel 200 psi 


FILTERS 


Industrial Type SSA-2 195 sq. ft. All S.S. 
Sweetland #10 with 36-30” $.S. Leaves 
Sweetiand #12, with 48-36" Leaves 

Niagara #73-36 w/7-304 S.S. Leaves 54 sq. ft. 
Shriver 24” x 24” Wood P & F 36 Chambers 
Sperry 18” x 18’ Rub Cov P & F 15 Chambers 
Sperry 42” x 42” Alumi 36 Chamb 

Oliver Precoat 5’3” x 6’ Rubber Covered 

Feinc 5’ x 3’ String Discharge 

Oliver 9’-6’ x 15’ Rotary Vac. Rubber Lined 


MISCELLANEOUS 


Condensers—100; 150; 330 & 480 sq. ft. shell 
& Tube in Stainless Steel & Admiralty 

Stokes DDS-2 Tablet Presses 

Stokes ‘’R’’ Single Punch Tablet Presses 

Buflovac 4’ x 9’ Double Drum Dryer — 

Struthers-Wells 6'6’’ Conical Blender 304 S.S. 

Tyler Hummer Screens 4’ x 6’, 4’ x 8’ 


Komarek-Greaves Briquetting Presses 27’ x 23’ 


Bucket Elevators 60’ to 90’ Centers 
Troughing Belt Conveyor—16” and 24” 


WRITE FOR BOOKLET # 1258C 


HEAT POWER‘: 


EAST 42nd ST. 310 THOMPSON BLDG. 
YORK I7, MY. | TULSA 3, OKLAHOMA 
WUrrey Hill 7-£280 .Dlemend 3-4890 

% 


. « EQUIPMENT SEARCHLIGHT 


LIQUIDATION 


TITANIUM DIOXIDE PLANT 
2701 BROENING HIGHWAY—BALTIMORE, MD. 
Telephone: MEDFORD 3-2911 


CENTRIFUGES—FILTERS—EV APORATORS—CRYSTALLIZERS 


1—Bird 32” x 50” solid bowl continuous Centrifuge, 316 8.S. 
4—Sharples C20 Super-D-Hydrators, 316 S.S. 

2—Sharples PN14 Super-D-Canters, 316 S.S. 

1—AT&M 26” suspended Centrifuge, perforated basket, 316 S.S. 
2—Oliver 8’ x 8’ Precoat rubber covered Rotary Vacuum Filters. 
1—Oliver 3’ x 4’ lead Rotary Vacuum Filter 

4—Sperry 36” rubber covered Plate & Frame Filters, 30 chambers. 
4—Sperry 36” cast iron Plate & Frame Filters, 30 chambers. 

4—42” aluminum Recessed Filters, 36 chambers. 

4—Shriver 36” wood Plate & Frame Filters, 44 chambers. 
5—Struthers-Wells 8’ dia. x 24’ high rubber lined Vacuum Crystalliers. 


PULVERIZERS AND MILLS 


1—New Raymond 5 Roll High Side Mill #5057, Double Whizzer 
Separator. 

4—Mikro Pulverizers, 3TH, 2TH, motor driven. 

2—Abbe 5’ x 16’ brick lined Mills. 

3—30” dia. Stainless teel Micronizers complete with Hoppers, 


Conveyors, etc. 
KILNS AND DRYERS 


1—Traylor 11’ x 155’ Rotary Kiln, }” shell welded, 2 tires. 
1—Vulcan 8’ x 125’ Rotary Kiln, }” shell riveted, 2 tires. 

1—Vulcan 8’ x 50’ Rotary Kiln, }” shell welded, 2 tires. 
2—Rennenberg 6’ x 60” Rotary Kilns, §” shell riveted. 

1—Traylor 5’ x 50’ Rotary Dryer, 716” shell welded, 2 tires. 
1—Proctor & Schwartz 8’ wide x 60’ long Conveyor Dryer, Stainless 


Steel Belt. 

RUBBER LINED TANKS 
4—3400 gal. 8’ x 8’ with Nettco Turbo Agitators, 15 HP motors. 
1—4000 gal. 10’ x 76” with Nettco Turbo Agitator, 10 HP motor. 
1—4500 gal. 9’ x 9’ with Nettco Turbo Agitator, 3 HP motor. 
1—5000 gal. 9’ x 10’ with Nettco Turbo Agitator, 15 HP motor. 
5—8500 gal. Vertical Storage, 8’6” x 16’ x 8’ cone. 
1—10,500 gal. Horizontal Storage, 10’ x 18’. 
1—13,000 gal. Horizontal Storage 8’ x 35’. 


STEEL TANKS 
4—2000 gal. 7’ x 7’ with Nettco Turbo Agitators, 10 HP motors. 
1—3000 gal. 8’ x 8’ with Patterson Turbo Agitator, 10 HP motor. 
1—5200 gal. 10’ x 9’ with Patterson Turbo Agitator, 10 HP motor. 
15—Storage Tanks: 3800; 6000; 9000; 10,000; 15,000; 47,000 gals. 


OTHER ITEMS 
3—Worthington, I.R. Compressors; 1000, 500 & 365 cfm, 30 psi. 
4—Worthington, I.R. Vacuum Pumps, 1000 and 500 cfm. 
11—Steel Buildings 20’ to 80’ trusses. 
2—Shepard Niles 20 ton Overhead Cranes. 
7—Dorr Thickeners; 16’ dia. with Tanks. 
1—Bemus 50# Bag Packer with Sewing Machine, Conveyor and 


Flattener. 
125—LaBour, Durco, Worthite, Duriron and Stainless Steel Centrifugal 


Pumps 2” to 6” with motors. 


PARTIAL LIST OF VALUES SEND FOR CIRCULAR 
REPRESENTATIVE ON PREMISES FOR INSPECTION 


B RI L EQUIPMENT COMPANY 


2401 Third Ave., New York 51, N. Y. 
tel: CYpress 2-5703 
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EQUIPMENT SEARCHLIGHT . . 


When Ordinary Service 
Won’t do—Phone Write 
or Wire Your 


FIRST | EQUIPMENT 
SOURCE 


FILTERS 


Sweetiand No. {2 Filters with 36 Stainless leaves 
Dorreo Rot. Vacuum Filter: 6’x3’ with nickel 
contacts 

Feine $/S Rot. Vacuum Filter 5’x6’ complete 
Oliver Pre-Coat Rubber Lined Filter 8x8’; 200 
sq. ft. area 


DRYERS 


Hersey Rotary Gas Fired Dryer 5’x26’ Counter 
Current complete 
8/S_ Lined cow 50x20’ with Burner, 
Combustion Cham ete. 
okes Rot. jJktd. 18”x8’ 
& Sewell Double Drum Dryer 28''x60"" 
uflovak Dbi. Drum Dryer 40”x120" with acces- 


sories 
Struthers Well Stainless Drum Dryer 4'x5’ 


RUBBER and PLASTIC UNITS 


Battery of NEW UNUSED 14” x 30” Two Roll 
Farreli-Birmingham Mills with UNI-Drives 
Line of F-B. Mills 42” and 60” Rolls 

Stewart Bolling 2 Roll Mill 8x16” 

Multi Platen Hydr. Presses 24” x 56” with (2) 
10” Rams; 3000 PSI 

Erie Jacketed Extruder 6” x 66” 

Battery of Horizontal Sheeters Hydraulic 26” 
wide Knife 

Oswego Cutter 63” wide with 10 HP 

Ball & Jewell Rotary Cutter 10 HP 

425 Ton Horizontal Hydraulic Sheeting Ex- 
truder complete . . . 

Baker Perkins Heavy Duty Dbl. Arm Jacketed 
Mixers; 300 Gal. 200 Gal. 100 Gal. and others; 
Several Cavagnaro Mixers in Stock too 


MILLS AND GRINDERS 


Mikro Pulverizers: all sizes from Bantam to No. 4 
Mikro Atomizers: Stainless Lined; No. 5 and 6 
international Porcelain Ind. Pebbles Mills 8x8’ 
Patterson Pebble Mills from 36” x 42” 


to 

Abbe Sitex Lined Ball Mills: 5’x14’ and 5’x16" 
Patterson JACKETED Ball Mills; 54”x42” 

1000 . Jacketed Buhrstone Lined Pebble Mill; 
6’ x6’; 


5H 
Simpson Intensive Mix-Mullers 24”, 36” and 72” 


CENTRIFUGALS 


a T. & M. 26” Stainless Suspended Typ 
T. & M. Rubber Cov. 30” Susp. Centritugal 
36” S/S Suspended; with Plow and 


tom Dump 
A. T. & M. 60” S/S Suspended center slung; 
Vapor tight 


Sharples S/S Super-D-Canter; 10 HP 

Sharples H2 Nozziejector; 1000 GPH 

Sharples C20 Super-D-Hydrator in 316 Stainless; 
Bird Solid Bow! Continuous Centrifuge 32x50"; 
316 S/S 


REACTORS—EVAPORATORS 


S/S 120 Gal. Reactor; 30°x30” jacketed; 
Agitated; motorized 
audier Glass Lined Reactors 500 gal., gal. 
Gal. Steel and Agitated Duty 
eacto 
Smith ‘Stainless Lined 11,000 Gal. Pressure Tanks 
Rotating Jacketed Aluminum Vacuum Fermenter; 
Mojonnier S/S Vac, Pans 3’x10’ and 6’x12 
Harris Stainless Vacuum Pan 6’ Dia. ‘with coils 
Zaremba Dbl. Effect—INCONEL Exaporator 430 
sq. ft. surface 
Swenson Quadruple Effect Lona Tube Evaporator; 
& er Ammonia Disassociator; 10,000 


per 
Swenson toad Evaporators with Everdur Tubes; 
300 sq. ft. 


SEND for NEW ISSUE of “FIRST FACTS” 


FIRST MACHINERY 
“209-289 TENTH st. 
BROOKLYN 15, N. 

§Terling 8-4672 


BUY ON TERMS! 


SPECIALS FROM OUR STOCK OF OVER 10,000 


Mikro Model 3-W Pulverizer, chute 
feed 


Emco 6” x 12” 2 Roll Lab Rubber 
Mill 
5’ x 2'6” Jacketed Ball Mill. 20 HP 


Read 25 gal S.S. sigma Mixer. 
Jacketed 

Nettco 400 gai Paste Mixer, 15 HP 
expl 

Oliver 3’ dia S.S. Horizontal Filter 


De Laval ACVO S.S. Centrifuge, 12 
nozz 


Rotary Kiln 6’ x 7’ x 100’, %4” 
shell 

Raymond 5 Roller Low Side Mill, 
with Cyclones and Blowers 

1500 Gal Steel Jacketed, Agitated 
Reaction Kettle 

Sweco Shell & Tube Heat Ex- 
Exchangers, 62, 320, 592 and 
760 sq ft area 

Day 12” x 32” 3 Roll Mill, 2 speed 
High Speed, 30/20 HP 

Williams Size 14 Hammermill, 14” 
x 10” feed opening. 40 HP mo- 
tor 


For any item you need, wire or phone collect GA 1-1380 


ME 


MACHINERY AND 
EQUIPMENT COMPANY |, 


123 Townsend St « San Francisco 7, Califorrfia 


LOEB OFFERINGS 


Autoclave: 50 gal. Struthers-Wells, st. st. 
Centrifugals: 12, 17", 20° and 26”. 
Clarifiers: De Laval and Sharples, st. steel. 
Crystallizers: 500 gal. stain. steel, jacketed. 
Dryer: Devine 2 x 4’ vac. drum, st. steel. 
Dryers: Link-Belt Monotube of monel. 
Filters: Eimco, Oliver, Sweetland, Alsop, 

Sparkler, Industrial, Sweetland. 
Kettles: St. Steel, with and without ag. 

Groen 200 gal. st. st., 100 jkt. 

Groen 350 gal. st. st. ASME 40+ jkt. 

Dopp 150 gal. dbl. act. agitator. 

Mills Mikro Bantam, 2TH and 24”. 

Fitz Comminuting model D, st. st. 

Day 12 x 32” 2-speed high speed. 

Day 14 x 30” type B hi-speed. 

Colloid: 3, 5, 20, 25 hp. 

Mixers: Dbl. and Sgl. arm sigma blade. 

Dry Powder, various sizes. 

Troy angular pony 40 gal. 2-speed. 
Mix-Muller Simpson Lab., Porto, #00. 
Percolator: Piaudler 54 x 42” st. st. jack. 
Pumps: Rotary, gear, centrif., vacuum. 
Vacuum Pan: 42” Harris st. steel. 


AO * TELEPHONE SEeley 8-143! 


EQUIPMENT SUPPLY CO. 


820 WEST SUPERIOR ST CHICAGO 22, ILLINOTS 


EQUIPMENT FOR SALE 


DOUBLE DRUM DRYER 
Blaw-Knox, series 500, drums 32” dia x 
= long, gas fired, spray nozzle feed, 


FILTER 
‘x 4’ Oliver Continuous type, 54 sq. feet. 
* Sateen drum with fabric liners. 


ACID EVAPORATOR 
Single effect, 90 sq. feet, +304 stainless. 


PEBBLE MILL 
42” x 6’ Abbe Pebble Mill, Trunnion dis- 
charge, Buhrstone Liners and Pebbles. 


AIR COMPRESSORS 

1545 CFM Rand type XRE-2, 35 
PSI, with 175 Hp Synch motor and con- 
trols. 

160 CFM Fuller Rotary, 50 PSI, type C40, 
with 20 Hp motor. 


L. J. LAND, INC. 


P. O. Box 689 Weehawken, N. J. 
UNion 4-1010 


CORP. 


CRUSHERS—Jaw, 9 x 16 Climax—24 x 12 
Farrel—15 x 40 Goodroads 36 x 10 Farrel 
—28 x 36 Traylor 

CRUSHERS—Roll, 16 x 10 Sturtevant—18 x 
24 Steele—24 x 16 Allis Chalmers—30 x 
16 Chambers—Single 24 x 24 Link Belt 
30 x 30 Jeffrey 

MILLS—Hammer, 25 HP Williams AKB—30 
HP Mikro 3 W—50, 100, 125 HP Jeffrey— 
= +f Penna. SXT 13—450 HP Penna. 

SCREENS, 12” x 6” Ajax (s/s)—3 x 5,3 x 
10, 4 x 10 Tyler Hummer—40 x 84 Roball 
—40 x 120 Rotex—42” x 10” Cedar Rapids 

x 36°, 6 x 36” Air Swept?" 
4 x 36”, x 48”, 10’ 48" all 
with 

BAG PACKER, St. Regis 100LS (unused)— 
105FV, 100SL 2 spout for 25/50/100# 
valve type bags 

MILLS—Pebble, Lab. 1 & 4 Jar—30 x 24, 30 

x 42, 36 x 48, 5’ x 4, 6 x 5’ Porc. Lined 
x 8 


YOUR BEST REBUILT MACHINERY SOURCE 


LAWLER COMPANY 
Durham Ave. Liberty 9-0245 Metuchen, N. J. 


275 Gal. S.S. 7304, Vertical JACKETED MIXING 
KETTLE, 25% ASME Jkt. 10 H.P. XP Varidrive 
Heavy Duty S.S. T304 Double Acting Agitator. 


220 Cu. Ft. steel DOUBLE RIBBON BLENDER. 
BEST EQUIPMENT COMPANY 


1737 Howard Street Chicago 26, Illinois 
AMbassador 2-1452 


MACHINECRAFT 


“Gouble arm. 50 HP 


Aluminum Condenser 350 sq 

i—Aluminum vaporator, Calanaria typo, 
used, 1300 sq. ft. tube a 

1—Baker Perkins 100 ou. "double arm steel. 

2—Proctor & Schwartz finned drum driers. 

Continuous stripping column 2 x 13 steel. 


LOUIS SUSSMAN, INC. 
800 Wilson Ave. (East of aye 
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MOST MODERN PACKAGING 
AND PROCESSING MACHINERY 


Pneumatic Scale Automatic Carton Feeder, 
Bottom Sealer, Top Sealer, interconnecting 
Conveyors. 

Pneumatic Scale Tite Wrap Machine. 

Jones Model CMV highly flexible Automatic 
Cartoner. 

Hayssen k and Package Ma- 
chinery ranswraps with Net 
Weight and dribble feeds, 
Electric Eyes. 

Scandia Model SFS6F high speed automatic 
Wrappers with Electric Eyes. 

Ceco Model 40—91/2TT and A3901 Automatic 
Adjustable Cartoning Units. 

Package Machinery and Hayssen Wrappers, 
all Models. 

Werner & Pfleider 3,000 gal. and 3,500 gal. 
Jacketed Double Arm Mixers. 

Baker Perkins 50-gal. and 100-gal. Vacuum 
Stoinless Steel Double Arm Mixers. 

Baker Perkins, Day, W & P Heavy Duty Mixers 
12 to 150 gal. caps. 

3—Lancaster Model EMG-4 Counter Current 
“Close Tolerance’ Rapid Batch Mixers. 

Stokes & Smith Model Gl, G2, G4, HG84, 
HG87 and HG88 Auger Powder Fillers. 

Mikro Pulverizers, ISH, 2TH, 3TH and 4TH 

Fitzpatrick Stainl Steel C inut 

Sparkler Model 33-S-11 Stainless Steel Filter 
Press. 

Complete Details and Quotations 
Available on Request 


WRITE, WIRE, PHONE COLLECT 


UNION STANDARD EQUIPMENT CO. 


318-322 Lafayette Street, New York 12, N. Y. 
Phone: CAnal 6-5334 


BOILERS 


HI-PRESSURE 
Complete stock from 10-2,000 h.p. 
— largest inventory, New & Used 


ABASH POWER EQUIPMENT CO. 
9750 Suohie Bivd., Chicago (Skokie) Ill. OR 3-8118 


COMPRESSORS 
World’s Best 


Worth V4A 

9x8 TOS3T 
Ing. GC 50B 

TRS4T 
9- 3 ton Ch 

'S1 9x9 

31 


33-20 Ing PRE2 
50 CF 33-17% x27 Ing. PRE24C 
60’-600’ portables—gas or diesel 
AMERICAN AIR COMPRESSOR CORP. 
North Bergen, N. J. UNion 5-4848 


. . EQUIPMENT SEARCHLIGHT 


SPECIAL OFFER 


12—UNUSED BAKER PERKINS #15 JIM2 DOUBLE ARM, STEAM JACKETED 
MIXERS, 100 GAL. OPERATING CAPACITY, HYDRAULIC TILT, 20 HP MOTORS. 


STOCK ITEMS 


1—20,000 gal. 347 S.S. Vertical Storage Tank 12’ x 23’. 

1—Struthers Wells 4000 gal. Horizontal 316 S.S. Tank with Agitator. 
1—3500 gal., 304 S.S. jacketed, agitated Tank, 9’ x 7’. 

1—Haveg 4000 gal. closed Storage Tank. 

1—750 gal. nickel clad Mixing Tank, 125# internal, with nickel coils. 
1—10,000 gal. Horizontal Steel Pressure Tank, 200+ psi. 

1—Blaw-Knox 1400 gal. steel, jacketed, agitated Vacuum Kettle. 
4—Buflovak 750 gal. steel, jacketed, double motion paddle, agitated Kettles. 
1—4000 gal. 347 S.S. jacketed Reactor, 150# internal. 

2—Pfaudler 1500 gal. glass lined, jacketed, agitated Reactors, 90# jacket. 
1—Blaw-Knox 500 gal. 347 S.S. clad, jacketed, agitated Reactor. 
2—Patterson 1000 gal., steel, jacketed, agitated Reactors, 20 HP. 
1—3000 gal. 316 S.S. Reactor 7’ x 10’ with Turbo Agitator. 

3—Lovisville 8’ x 50’ stainless steel lined Rotary Dryers. 

3—American 42” x 120” Double Drum Dryers, 10 HP motors. 

1—Buflovak 48” x 40” nickel, single drum Flaker. 

2—Buflovak 250 & 20 sq. ft., 304 S.S. forced circulation Evaporators 
1—Buflovak 550 sq. ft. Monel Single Effect Evaporator. 

5—Stainless Heat Exchangers, 1220, 1080, 786, 500, 370 sq. ft. 

1—Bird 24” CH stainless steel Continuous Centrifuge. 

1—Bird 48” Fume tight 316 S.S. suspended Centrifuge. 

2—Sharples PN14 & PY14 Super-D-Canters, 316, S.S. 

1—Sharples H2 Nozzlejector, 15 HP, 304 S.S. 

1—Bird 40” suspended Centrifugal; 347 S.S. imperforate basket, 1800 rpm. 
2—Sharples C20 & C27 Super-D-Hydrators, 316 S.S., vapor tight XP Timers. 
1—Bird 18” x 28”, 316 S.S. continuous Centrifuge. 

2—Sparkler 33-S-28 Pressure Filters, 150 sq. ft., 304 S.S. 

1—Niagara 36 H-110 horizontal 304 S.S. Filter, 110 sq. ft. 

1—Baker Perkins #16 TRM, 150 gal., jacketed sigma blades, Vacuum Mixer. 
3—Stokes R single punch Tablet Machines, Unused. 

1—Vulcan Briquetting Press, 30’ dia. x 12%” face, 304 S.S. rolls, 50 HP. 
1—Dowtherm 360,000 BTU Vaporizer. 


PARTIAL LIST OF VALUES SEND FOR NEWS FLASH 


BRIL EQUIPMENT COMPANY 


2401 THIRD. 51, N, Y. 
TEXAS OFFICE—4101 San Jacinto St., Houston 4, Texas—Tel.: Jackson 6-1351 


BEST BUY 


ROOTS BLOWER 


Size 22 x 54 type RCDH. Volume 11,900 
CFM at 28 ge p at 
344 RPM. New in 1952. 


New price 
Our Price 


EQUIPMENT co. 
123 Townsend St. - San Francisco 7, Calif. 


AVE., NEW YORK 
Tel. CYpress 2-5703 + Cable: Bristen, N. Y. 
LIQUIDATING 
BRIQUETTING PLANTS 


4—36” x 24”, 24 x 18” Jeffrey ham- 
mermills, 50 HP, 25 HP. 


4—Ruggles-Coles Class #XA-18 dou- 
ble shell indirect-direct heat rotary 
dryers, 104” x 70’ x %” shell. 6—Robinson Sawtooth Crushers. 
4—Komarek-Greaves briquetting 2—Pa. Crusher #C-3-30 hammermills. 
presses, 75 HP, 25 tons per hour. 20—Welded Steel bins, cone bottom. 
4—Komarek-Greaves vertical Fluxers from 15,000 gallon to 90,000 gallon. 
(paddle mixers), 150 HP. 4—Keeler Boilers 200 HP. 160 PSI. 
4—K-G Horiz. Fluxers 41” dia., 50 HP. 8—16” & 24” trough-belt conveyors, 
4—K-G Pug Mills, 30” dia. x 14’4”. 100’, 250’, 500° long. 
8—Tyler Screens, 4’ x 8’, 4’ x 6’. 6—36’ & 48” apron feeders, 8" long. 
2—42” wide travelling-screen cooling 8—Bucket elevators, 62’ and 90’ c-c. 
conveyors, total of 950’. 6—500 KVA Transformers. 


PERRY EQUIPMENT Corp. HEAT & POWER CO, Inc. 
1413-21 N. SIXTH STREET 60 E. 42nd STREET 
PHILADELPHIA 22, PA. NEW YORK 17, N. Y. 
Phone: POplar 3-3505 Phone: MUrray Hill 7-5280 
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EQUIPMENT SEARCHLIGHT . 


43—Baker-Perkins size #17, 200 gal. jacketed sigma blade mixers, many with 
individual motors and drives, many with mechanical tilting devices, some 


with counter weights. 


1—Baker-Perkins #15-USE, 100 gal. dispersion blades, T304 SS, jacketed, vacuum 


cover, 75 HP. 


1—Baker-Perkins #15-JYUE, 100 gal. sigma blade, jacketed, mechanical tilt, 


20 HP. 


1—H. K. Porter double worm mixer, 75 gal., 50 HP. 
3—Baker-Perkins #14, 50 gal. sigma blade jktd., mechanical tilts, geared both 


ends. 


2—W. & P. 50 gal., sigma blade, non-jacketed. 


2—Day 35 gal., 


sigma blade, non-jacketed. 
1 —Hottman 30 gal. double paddle mixer. 


7—Baker-Perkins Marattes, jacketed, 52” dia. x 39” long, with drives. 
12—French jacketed rayon mixers, 5‘ x 3° x 4’, dbl. shaft. 
1—Robinson 110 gal. semi-mass, T304 SS, 75# jkt. 

1—Industrial 25 cu. ft. ribbon mixer, 75 HP. 

2—Stainless steel ribbon mixers: 425, 24, 15 cu. ft. 

2—Paddle mixers, 250 cu. ft., T304 SS, jacketed. 

2—Dunning & Boschert double paddle, 210 gal., 54” x 47” x 30”. 


1—Mueller continuous mixer, T347 SS 7” x 7” 


3’9", jacketed, 75 IWP. 


1—Worthington 70 cu. ft. rotary batch blender. 30 HP- 
2—Baker-Perkins #K-300 “‘Ko-Kneaders”, 150# jkt.. 60 HP. 


CONTINUOUS CENTRIFUGALS 


4—Sharples Super-D-Hydrators, 
C-27, T316 €S, monel. 
2—Sharples PN-14 Super-D-Canters. 
7—Sharples #16, T304 SS. 
2—Sharples #18V, vapor-tite. 
1—Bird 18” x 28” horiz., T304 SS. 
3—Bird 24” x 24” 
1—Bird 24” x 38” horiz., monel. 
1—Bird 32” x 50” horiz., T316 SS. 
2—DeLaval #BUH-3930, T304 SS. 


c-20, 


, slotted screen, monel. 


ROTARY KILNS 


1—11' x 155° Traylor, %" shell. 
1—9° x 130’, 11/16”, 2-tire. 
2—8’ x 170’, brick lined. 

1—8’ x 125’ Vulcan, %” shell. 
4—8 x 124’, 4 tires. 

1—8’ x 115’, brick-lined. 

1—8’ x 50° Vulcan, 1” shell. 
2—7’ x 120’, 3 tires, 7/16”. 
2—6’ x 60’ Renneberg, %%” shell. 


1—4’ x 24’, brick-lined. 


DRYERS, VACUUM SHELF 


356 sq. ft. Devine, Steel. 

108 sq. ft. Anderson, T316 SS. 
80 sq. ft. Devine, UNUSED. 
36 sq. ft. Stokes, Steel, 

24 sq. ft. Stokes, Steel. 
12 sq. ft. Stokes, Steel. 


REACTORS — FERMENTERS — 
KETTLES 
1—1400 gal., 
654 jkt., agit. 
2—750 gal. Fermenters, SS, ASME 30# 
int. 304 jkt.. 10 HP XP agit. 


T316 SS, ASME 175#, 


6—465 gal. reactors, T304 ELC SS. 150# 
int. 160 jkt. 

1—450 gal. reactor T347 SS, 15# jkt.. 
acit. 

2—125 gal., T304 SS fermenters, ASME. 

1—100 gal. T304 SS reactor, ASME vac. 
int. 754 jkt. UNUSED. 

1—1.00 gal. Pfaudler G.L. reactor, 
ASME 75# jkt., 25# int. 

3—750 gal. Pfaudler model “R”, glass, 
jkt. & agit, 

1—690 gal. G/L reactor, jkt. 

5—500 gal. Pfaudler G/L reactors, 25# 
int., 75% jkt. 

1—20 gal. Pfaudler G/L reactor, 25# 
75# jkt. Agit. 

5—1800 gal. Steel Kettles, 180 jkt., 
paddle agit. 

1—1500 gal. Steel Reactor, ASME 600# 
int., 1507 jkt. 


FILTERS, ROT. VAC. 


1—10’ x 12’ Eimco, rubber-covered. 
2—9'6" x 15’ Oliver, rubber-covered. 
1—8’ x 8’ Oliver, precoat. 

1—6'6” x 6’ Feinc, steel. 

1—5'3” x 8’ Oliver, precoat, UNUSED. 
1—5‘3” x 3’ Oliver, rubber-covered. 


CENTRIFUGALS, BASKET 


1—48” A.T.&M. susp., T304 SS pert. 
vapor-tite. 

1—40” Tolhurst, susp., T316 SS perf. 

1—40” Bird, susp. steel, imperf. 

1—40” Fletcher, susp. steel perf. 

1—36” Tolhurst, bronze center-slung. 

1—30” Fletcher susp., T304 SS perf. 

1—30” Fletcher, underdriven, T304 SS. 

1—26” Fletcher, underdriven, T316 SS. 

1—12” Fletcher, underdriven, T304 SS. 


120,000 Sq. Ft. of Equipment in Stock 


PERRY 


EQUIPMENT CORP. 


Phone POplar 3-3505 


START THE NEW YEAR RIGHT 
WITH DEPENDABLE USED EQUIPMENT 


1—Am. Horiz. Autoclave 42” x 48” x 96”°— 
double Door. 


1—B. P. 1 Gal. Sigma Blade Jack. Mixer, 
Stainless Steel. 
—— 250 gallon Glass lined, Jack. 


Kettles. 
3—Pfaudler G. L. Reactors 500 and 750 
Gals. 


4—Stainless Steel Tanks with Mixers, 850 
Gals. 


1—Cadmium plated Kettle 150 Gals. 

1—S.S. Tube Condenser 100 sq. ft. 

4—P. & S. 2 Truck Dryers. 

1—Sharples PY-14 Continuous Super-D- 
Canter, S.S. 

2—Mikro & Raymond S.S. Lab. Pulverizers. 

1—Moyno 2” type 316 S.S. Pump. 

1—Stokes 43B, S.S. Granulator. 

1—Simpson Muller 18”, M.D. 

1—Fletcher 30” S.S. Centrifugal. 

3—Tolhurst 32” & 40” Sus. Style Centrifu- 


gals. 
Send for our Latest Listings 


We buy individual items to 
complete plants. 


Write or telephone 


The Machinery & Equipment Corp. 


Newark 12, N. J. TAlbot 4-2050 


7—25-ton, 45-ton, 65-ton, 80 & 100-ton, GE diesel 
electric locomotives 
3—Jaw Crushers 36x42 & 30x36 & 10x20 
6—720’ Joy WN 102-13x8x7, 150 HP, 440 v air 
cooled air compressors 
i—Raymond 6 Roll 66” Highside roller mill 
1—5’x22” Hardin nge Mill Air Classifier 
Ball —_ 6'7"x6’, 7’x6’ & No. 96 
Rod Mills 4’x8’, 
No. | Sturtevant Rotary Fine Cru 
24x24” Link-Belt Single Crusher 
18x24” Jeffrey Hammer 
Rotary Kiln Oil- Gas (Burner 


5’x30’ Ruggles Double shell Dryer 
310-16 Link- Bel oto Louver D 
| notary Kin 
odel SD 85-25 Hiet Dehydrator 
Allis-Chalmers Ripl-flo Vibr. Screen 


WANTED—KILNS & DRYERS 
R. C. STANHOPE, INC. 


Tel. MU 2-3075 
60 E. 42nd St., N. Y. 17, N. Y. 


ECH SPECIAL 


Baker Perkins double arm Mixer, sigma blades 
size 15-OVM 100 gal. working, jktd on 4 sides 
arms cored, $18,000 new cost—Our price $6,500. 
You Can Bank On 
EQUIPMENT CLEARING HOUSE, INC. 
111 33rd Street—Brooklyn 32, N. Y. 
SOuth 8-4451—4452—8782 


Dryers, Kilns, Centrifugals, Filters, Kettles, 
Tanks, Grinders, Crushers, Mixers, Screens, 
Tablet Machines, etc. Hydraulic, Plastic 
and Rubber Machinery. Send for bulletins. 


STEIN EQUIPMENT CO. 
\07—8th STREET BROOKLYN 15, N. Y. 
Sterling 8-1944 


‘ CASH 


FOR YOUR IDLE MACHINERY ! 


For top prices, quick action, contact us. 
Liquidations; appraisals our specialty. 


Wire us your list today, or pene A - 1300 
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GELB 


CHEMICAL 
PROCESSING 
EQUIPMENT 


My Boss Always 


3—Louisville stainless steel rotary dryers 8’ x 50’, complete 


1—Steel and Alloy Tank Co. 3000 gal. type 316 S.S. Jacketed 
reactor, complete with agitator and drive 


1—Vertical 8000 gal. type 347 SS tank 
1—4000 gal. horizontal type 316 SS tank with dished heads 


AUTOCLAVES, KETTLES AND REACTORS: 


1—100 gal. type 316 SS jacketed reactor, 150# internal pressure. 
75# jacket with impeller type agitator 

1—Walter SS jacketed reactor, 500 gal. 

4—Pfaudler 750 gal. SS jacketed reactors 

5—Ptfaudler 500 gal. SS jacketed reactors 

5—Pfaudler glass lined jacketed reactors, 20 to 300 gal. 

1—Tippett & Wood 2500 gal. jacketed steel kettle 

1—Combustion Engrs. 1600 gal. jacketed steel autoclave, 150# 
jacket, 600# internal pressure 

1—Horizontal 5000 gal. nickel storage tank 

2—Columbia Engineering high pressure storage tanks, 2400 gal., 
265# working pressure 


DRYERS: 


4—Link Belt steel roto louver dryers, Model 207-10, 310-16, 310-20, 
604-20 

1—Buflovak double drum dryer, 42” x 120” 

1—Stokes Model 59DS steel rotary vacuum dryer, 5’ x 30’ 

1—Stokes double drum dryer 5’ x 12’ 

1—Louisville rotary steam tube dryer, 8’ x 45’ 

1—Louisville SS rotary kiln, 30” x 28’, complete 

1—Stokes SS rotary vacuum dryer, 2’ x 6’ 

6—Stokes steel jacketed rotary vacuum dryers, 3’ x 15’ 


FILTERS: 


1—Oliver horizontal filter, 
1—Sweetland #3 SS filter 
1—Niagara SS filter Model 510-28 
1—Oliver horizontal filter, 3’ 
1—Feinc SS rotary vacuum string filter, 3° x 3’ (NEW) 
10—Shriver plate and frame filter presses, 12” to 42” 
1—Shriver rubber lined filter press 36” x 36” 
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MIXERS: 


5—Baker Perkins double arm sigma blade mixers, 100 gal. 

3—Robinson type 316 SS sigma type jacketed heavy duty mixers, 
300 gal. 60 HP 

3—Howes 40 cu. ft. rubber covered ribbon blenders 

1—Leader SS jacketed 51 cu. ft. ribbon blender 


MISCELLANEOUS: 


2—-Heat Transfer Products steel bubble cap columns, 36” and 42” 
with 5 and 10 trays 
1—Acme steel bubble cap column 42” dia. with 10 tray 
1—Downington Iron Steel bubble cap column 24” dia. with 14 
trays 
2—Patterson Kelley, steel heat exchangers, 1000 sq. ft. each 
6—Struthers Wells heat exchangers, 885 sq. ft. 
1—Patterson Kelley steel heat exchanger, 427 sq. ft. 
50—Steel heat exchangers from 15 sq. ft. to 400 sq. ft. 
30—Struthers Wells SS heat exchangers, 650 sq. ft. each 
1—Struthers Wells type 316 SS heat exchanger, 330 sq. ft. 
2—Stokes tablet presses, Model T 
1—Swenson type 316 SS vacuum crystallizer, 36” x 12’ 
1—Swenson type 316 SS vacuum crystallizer, 2’6” x 12’ 
1—Badger type 316 SS bubble cap column, 36” dia. with 8 trays 
1—Badger type 316 SS bubble cap column, 42” dia. with 11 trays 
1—Stokes Model DDS2 rotary tablet press 


1—Bird type 316 S.S. suspended type centrifuge, 48”, 
with perforate basket, complete with motor, plow and 
fume type cover 

12—Sweetland #12 filters with 72 SS leaves 
1—Sharples #16P pressuretite SS super centrifuge 

1—Stokes SS rotary vacuum dryer, 3’ x 15’ 


Established 1896 


CHEMICAL, RUBBER, Olt, PLASTIC and FOQD PROCESSING MACHINERY 


HIGHWAY No.22, 
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—from inlet to tip 


Now the superlative Master- 
gauge is available in a wider 
range of corrosion resistant 
tubes and sockets than any 


other pressure gauge. 


Check the adjoining list. And 
remember that tube socket and 
tip are fused into one piece by 
““Cono- 


the exclusive Marsh 
weld” process. 


Marsh alone combines the 
“Conoweld” construction, the 
copper-clad ‘“‘Marshalloy”’ case, 
the finer Mastergauge move- 
ment, the Marsh “Recali- 


brator”’, the new ‘“‘Safecase.” 


Ask for data covering your spe- 


cific needs. 


SIX CHOICES 
of tubes and sockets 
4130 alloy steel tube 
with alloy steel tip and 
socket. 

403 stainless steel tube 
with alloy steel tip and 
socket. 

403 stainless steel tube 
with 416 stainless tip and 
socket. 

316 stainless steel tube 
with alloy steel tip and 
socket. 

316 stainless steel tube 
with 303 stainless tip and 
socket. 

“K" Monel tube with 
alloy steel tip and socket. 


MARSH INSTRUMENT CO., Soles offiliate of Jas. P. Marsh Corp. Dept.24, Skokie, lil. 
Marsh Instrument & Valve Co., (Can.) Ltd. ¢ 8407 103rd St., Edmonton, Alberta , Can. 


DEAN THERMO-PANEL COIL 
TAKES THE PLACE OF 


PIPE COILS 
This is 
TYPE AP 


About twice as 
much heat transfer 
surface per sq. ft. 
as compared with 
the old obsolete 
pipe coil. Lighter. 
less space. More 
efficient. More eco- 
nomical. 


This is 
TYPE EP 


Much like Type 
AP. Principal diff- 
erence is location 
of inlet and outlet 
pipes. Easil in- 
stalled. Easily re- 
moved for cleaning. 


BEAN 


The first cost is usually much less than 
old-style pipe coils. 


ALL CHEMICAL ENGINEERS 


cn have heat transfer problems should have 

plete data, including prices. You can do 
volar own designing and cost estimating. Or, if 
you need help, call on Dean's specialists. 


Backed by 20 Years of Panel Coil Manufacturing 


DEAN THERMO-PANEL COIL DIVISION 
DEAN PRODUCTS, INC. 612 Franklin Ave. 
BROOKLYN 38, N. Y.. Tel. Sterling 9-5400 


| 
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CUT 


PLANT MAINTENANCE 


COSTS 


KERPON 
PROTECTIVE 
COATINGS 


‘Phenolic, Epoxy, Latex Resins — 
All Type Applications! 


MINIMIZES CORROSION in Tanks —Vats — 
Pipes — all Containers, any Exposed 
Metal 

PROTECTS AGAINST highly concentrated 
Acids — Fumes — Caustics — Alkalies 
Abrasives — Heat 

PROVEN SUPERIOR in Resistance— 
Flexibility—Long Life—Reduction of 
Deterioration Under the Most Extreme 
Corrosive Conditions 


KERPON PROTECTIVE COATINGS 
Faster to Apply — Cost Less 


For an Easy Solution to Your 
Corrosion Problems — write 


KERR CHEMICALS, INC. 
Box 89 © PARK RIDGE, ILL. 


READER SERVICE... 


INDEX OF 


Month after month you'll 
find industry’s most progres- 
sive firms among our ad 


pages. 

Use this index to keep in 
touch with what they’re offer- 
ing that'll help you in your 
job. 


Allis-Chalmers Mfg. Co. 

General Siechinary Div. .37- 40, 175 
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American Flange & Mfg. Co 33 
American Hard Rubber Co. 172, 173 
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IN HEATING EQUIPMENT 


WHEN YOU INSTALL 


MAINTENANCE-FREE 
SERVICE ON ALL 


TYPES OF GRID 
EQUIPMENT 


CAST 
TRANSFER 


IRON STEAM HEAT 
SURFACE 


You once and for all eliminate in- 
ternal electrolytic corrosion because 


all metals in GRID Cast Iron Steam 


Heat Transfer Surface that are in con- 
tact with steam are similar . . . not 
2 or 3 different metals that promote 
corrosion to cause leaks and break- 
downs. GRID Cast Iron Steam Heat 
Transfer Surface also eliminates ex- 
ternal corrosion because its cast iron 
construction resists acid fumes in the 
air. When corrosion in heat transfer 
equipment ends, maintenance ends 
.. it’s as simple as that, no mystery, 
no magic, no “sales” talk. Your heat- 
ing problems are no longer problems 
. you do away with high mainte- 
nance costs, repair work and the 
nuisance of leaky heating equipment. 


GRID Cast Iron construction elimi- 
nates the use of reducing valves 
where high steam pressures are 
used. It is designed to withstand 
steam pressures up to 250 P.S.I. 
. 450° temperature. GRID Cast 
Iron Steam Heat Transfer Surface 
does away with replacement costs 
because GRID is built to last for 
years . . . operating successfully 
without maintenance in many 
plants since 1929. Sounds worth 
looking into? Then get the com- 
plete story today . . . learn why 
the leading chemical plants have 
installed GRID equipment. 


Send for the complete story 

on GRID Unit Heaters, GRID 

, Blast Heaters, and GRID Ra- 
_| diation for steel plant use 
... It is contained in GRID 
‘| Products Catalog No. 956. 
| Write today for your copy. 


D. J. MURRAY 
MANUFACTURING CO. 
WAUSAU @ WISCONSIN 
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GRID BLAST HEATERS 


Shown in fan assembly .. . rugged, 
strong and economical heat transfer 
surface designed for the tough job 

. for low and high steam pressures 
. . . requires less labor for installation 
and less cubical space. 


GRID RADIATION 


Designed for tough applications in 
conjunction with high steam pressure 
systems, GRID Radiators eliminate the 
use of pressure reducing valves . . . 
will withstand steam pressures up to 

S adaptable for factory, 
offices, store rooms, laboratories, 
etc. 
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HARRIS 


EVAPORATORS 
Single or Double Effect 


Harris Evaporators are built of stainless 
steel in a wide range of sizes for the 
Food, Drug, Dairy and Pharmaceutical 
Industries. They are designed for single 
effect operation or double effect with 
or without vapor recompression. 

Harris Evaporators are constructed for 
rapid circulation and almost instant 
evaporation. Manual or fully automatic 
controls can be provided. 

WRITE FOR COMPLETE INFORMATION 


ARTHUR HARRIS & CO. 


210 North Aberdeen St., Chicago 7, I. 


Men on the Move 


Now available 
in a new edition... 
with new figures. 


This popular booklet points up the 
important sales problem of personnel 
turnover in industry. Out of every 
1,000 key men (over a 12-month pe- 
riod) 343 new faces appear ... 65 
change titles ... 157 shift ... and 435 
stay put. These figures are based on 
average mailing address changes on a 
list of over a million paid subscribers 
to McGraw-Hill magazines. 


Write us for a free copy 
‘Company Promotion Department 


McGraw-Hill Publishing Co., Inc. 


330 West 42nd Street, 
New York 36, New York 


permanent 
magnetic 


A sleeve, raised 
and lowered with- 
in nonmagnetic 
tube, attracts or 
releases an Alnico 
magnet attached ; 


switch, Basically, 
this is Magnetrol. 


The operating principle 


behind MAGNETROL 


Because its operating principle, based on the proper 

use of a permanent magnet, guarantees a perpetual 

guardianship over your critical liquid levels, the Mag- 

netrol liquid level control unobtrusively takes the most 

important place in any system or process where it is 
necessary to keep a liquid at a constant level. Principle and 

action are so simple that failure is virtually impossible. Mag- 
netrol is versatile, too—will handle almost ANY liquid,at ANY 
temperature, at ANY pressure, with the same precision and 
dependability. No mechanical or electrical linkages to stick, bind, 
ride out of line or wear out. Available for controlling level changes 
from %" to 150 ft. Multi-stage switching when desired. Write to 


MAGNETROL, ErtCuy 2124 S. Marshall Bivd., Chicago 23, Illinois 
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DEPT. 131A CLEVELAND 17, OHIO 
CANADIAN DIVISION: TORONTO, ONTARIO 
Sales Offices and Distributors in Principal Cities 


Speed reducer problems involve more than just gear ratios. 
Horsepower, torque, overhung loads and duty cycle are con- 
siderations that require performance matching of motor and 
reducer. When you specify Master Gearmotors you eliminate 
dual responsibility for overall performance. 


Master Gearmotors are packaged components, engineered 
to meet your requirements from line voltage to keyway 
dimensions. Motor and reducer are built as a single, rigidly 
aligned unit. These compact drives offer maximum efficiency 
and durability at minimum cost. 


You can reduce engineering and assembly expenses by 
giving Master the responsibility for the entire power pack- 
age. With Master Gearmotors you buy your horsepower 
where you need it, at the output shaft. 


Vertical and horizontal, right angle and parallel shaft, 
worm, helical and herringbone gearing— % thru 125 hp. 


Product of Master Electric Division of Reliance Electric and 
Engineering Company, manufacturers of a-c. motors, Reeves 
Drives, V*S Drives, Super ‘T’, D-c. Motors, generators, con- 
trols, and engineered drive systems. E1609 


ELECTRIC AND, 
ENGINEERING CO. 


‘ 
buy your norsepower at the output shaft “ 
4 My 
a 
| 
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This is the new BH drive 


Its blueprint shows why it 
lasts longer, aligns faster, 
runs quieter. 


Almost everyone who has seen the new 
Pfaudler BH Drive finds it hard to believe 
that it is a standard model sold at standard 
drive prices. 

It includes many refinements which you 
normally expect only in a custom design. 


Higher critical speed 
There’s a sturdier shaft so you get increased 
critical agitator speeds. Larger bearing spread 
makes the shaft more stable, reduces whip 
and runout. You get longer seal and stuffing 
box life, too. 
Pilot fit alignment 

It takes only minutes to get perfect align- 
ment. The drive is pilot fitted to the pedestal 
mount. It fits just one way—the right way. 


Anti-friction bearings 
All bearings are of the anti-friction type. 
Designed to exceed AGMA specifications, 
they can produce up to 300,000 hours of 
quiet, wear-free service under normal use. 


No oil leakage 
The oil reservoir of the BH Drive is a re- 
cessed well-type construction. The oil level 
is always below the seal. Oil just cannot slop 
over and seep down the shaft. 


Fast changeovers 
The new draw bar is keyed to the agitator. 
There are no threads to strip or stick. 
Tapered rings transmit torque when you 
draw the bar. 

Either stuffing box or mechanical seal 
can be inserted without removing the drive 
from the vessel. Each comes as a unit called 
“Pfaudlerpac,” and takes just minutes to 
install. 

There’s more 
There are many other new features on the 
BH Drive, including hardened and lapped 
spiral bevel gears and a new motor mount. 

For the complete story, send for our 
bulletin #972. 


THE PFAUDLER Co. 


a division of PFAUDLER PERMUTIT INC. 
Dept. CEB-19, Rochester 3, New York 
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